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)NFERENCE   ON  RIVERS   POLLUTION. 

The  proceedings  of  the  Conference  comniencerl  with  an  axWress 
bv  the  President,  Major  LjVmouock  Flower,  wtiich  was 
published  in  the  Journal,  Part  III.,  Vol.  XVIIL 


"  TJie  AdmintBtration  of  the  Imw  on  River  PoUiUwt^'  by  J, 
WiLLis-BtTNT),  ,F.P.,  Chairman  of  Worcestershire  County 
Council, 

ABSTRACT, 
The  advanta^s  of  the  Rivers  Pollution  Prevention  Act,  187G^ 
were  the  prohibition  of  new  sources  of  pollution  and  cornpt* lling 
existing  pollutions  to  be  treated  in  tlie  best  practicable  and 
available  way  to  render  them  hsirmless.  The  way  the  Act  has 
been  carried  out^  and  especially  the  lax  treatment  of  the  Local 
Government  Board,  has  rendered  the  Act  practically  inoperative. 
It  has  been  directly  harmful  in  leaving  the  autliority  tn  enforce 
its  provisions  upon  the  persons  who  cause  the  pollution,  and  by  the 
..7th  section  allowing  all  manufacturers  to  drain  their  refuse  into 
^  rers,  so  that  the  matter  to  be  treated  varies  in  each  case  and 
depends  upon  the  chemical  effect  of  the  ijarticular  refuse.  Hence, 
no  general  treatment  of  sewage  is  possible.  Matters  are  made 
worse  by  the  various  disinfectants  Local  Authorities  use,  and  a 
mass  of  matter  is  produced  that  can  not  be  dealt  with  by  the  pro- 
cess that  might  be  effectual  in  deal  in*];  with  sewage.  Hence,  many 
sewage  works  are  a  delusion.  Another  point  is  thut  the  Local 
Government  Board  allows  local  authorities  to  deal  w4tli  their 

■  sewage  in  a  partial  way :  for  instance,  to  treat  it  so  as  to  delay 
decomposition;  this  is  very  well  for  the  authority  tliat  does  it, 
but  makes  matters  worse  for  the  authorities  lower  down.  Two 
points  should  be  insisted  on : 
■  1,  That  there  is  no  general  system  of  treatment  that  can  be 
H  universally  adopted,  each  case  requires  to  be  dealt  with 

H  in  accordance  with  the  manufacturing  waste  and  other 

H  matters  that  compose  the  discharge  from  the  sewers, 
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No  flfTstem  sboaM  be  sanctioiied  bv  the  Local  Gorenmient 
Board  that  does  not  effectuallr,  as  opjposed  to  partially, 
deal  with  sewage,  and  regard  shoaJd  be  had  to  the 
ffffect  of  any  treatment  on  the  places  lower  down  the 
stream. 


"  The  IMspo9al  of  Sewage  in    Tulal  E9tuarie*^  by 
G.  Sms  WooDHEAD,  M.D^  F.R.S^  Edin. 

Fob  s^>me  time  past  the  sewage  pollution  of  rivers  has 
fO^nally  been  promoted  to  the  position  of  a  Sanitary  question 
of  almost  prime  importance,  and  now  that  the  various  water 
supplies  in  the  countr}'  are  being  so  fully  drawn  upon,  and  the 
rlifficulty  of  dbposing  of  sewage  is  increasing,  the  question  of 
the  pollution  of  non-tidal  rivers  has  been  pressed  still  more 
[>rominently  fonn-ard.  On  the  other  hand,  tidal  estuaries  have 
c'x>me  to  be  looked  upon  as  convenient  receptacles  for  all 
manner  of  filth  and  pollution.  From  certain  standpoints  this 
distinction  appears  to  have  some  justification,  and  there  can  be 
little  doubt  m  the  minds  of  those  who  have  studied  the  question 
of  the  purification  of  rivers  that  it  is  absolutely  necessary  to 
draw  a  sharp  line  between  the  importance  of  sewage  con- 
tamination ot  non-tidal  rivers  and  the  contamination  of  tidal 
river  estuaries,  as  in  the  latter,  owing  to  the  periodical  filling  with 
sea-water  there  can  be  no  question  as  to  the  unsuitability  of  the 
water  for  drinking  purposes.  Furthermore,  the  conditions, 
fiwing  to  the  more  or  less  rapid  rise  and  fall  of  the  level  of  the 
water  in  these  tidal  estuaries,  are  such  that  the  deposition  and 
decomposition  of  organic  matter  are  scarcely  comparable  to  the 
'samo  two  processes  in  non-tidal  waters. 

Owing  to  the  enormously  different  conditions  found  in 
different  tidal  estuaries  it  is  impossible  to  give  any  general 
statement  as  to  the  changes  that  take  place  in  sewage-fouled 
waters.  I  shall,  therefore,  not  attempt  to  lay  down  any  general 
ruleSy  but  I  should  like  to  point  out  some  of  the  different  con- 
ditions that  obtain  m  some  of  our  large  tidal  rivers,  as  I  think 
that  from  these  we  may  gather  some  indication  as  to  what  con- 
ditions are  necessary  in  different  cases,  in  order  that  purification 
may  take  place,  and  if  we  can  follow  this  out  in  a  tew  typical 
estuaries,  there  should  be  no  difficulty  in  applying  specisil,  if 
not  general  rules,  to  various  other  localities. 

Am  has  been  pointed  out  by  Sir  Richard  Thome,  Dr. 
Bulstrode  and  Dr.  Klein  in  the  24th  Annual  Report  of  the 
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T^otal  Government  Board,  1894-5,  and  by  Dr.  Cartwright- 
\ViK>d,  in  a  special  report  to  the  British  Medical  •raurnul, 
^tten  in  June,  1895,  the  question  of  sewage  contami nation 
of  tidal  cstnaries  lias  something  more  than  a  mere  lesthctie 
importance,  and  Drs.  Klein  and  Wood  have  found  that  t\'phoid 
bacilli  may  exist  in  sea-water  for  some  time — at  least  a  couple 
of  months  according  Ui  the  latter— a) tliough  they  do  not 
necessarily  multiply  very  rapidly.  Cholera  germs  also  remain 
alive  for  some  time  ;  whilst,  as  reported  from  time  to  time,  both 
oysters  and  mussels  have  been  suspected  of  liarbouring  in  their 
shells  and  mantles  infective  material  which  has  been  productive 
of  either  cholera  or  typhoid. 

It  is  evident  then  that  estuaries  in  wliich  oysters,  mussels, 
or  other  shell-fish  are  laid  down,  shouhl  be  free  from  repnjach 

regards  sewage  contamination,  especial ly  as  at  any  |>eriod 
ch  sewage  contamination  may  become  also  typhoid  or  cholera 
ccmtamination.  Wherever,  tlien,  shell-tish  are  hiid  down  in  a 
river  estuary,  the  water  of  that  estuary  should  be  judgetl  by 
the  same  standard  as  that  by  which  we  judge  any  sample  of 
drinking  water.*  Whilst,  on  the  other  lumd,  tidal  estuaries 
in  whicli  no  shell-fish  are  laid  down,  and  in  which  the  cou- 
<litions  for  purification  are  fairly  favourable,  shouhl  he  allowed 
a  !atitu<le  which,  in  the  case  jjrevioiisly  mentioned,  would 
obviously  be  inexpedient. 

Any  one  who  has  taken  the  trouble  to  glance  over  the  maps 
<if  the  various  oyster-layings  given  in  the  Local  Governmunt 
Board  Re|>ort,  cannot  but  l»e  struck  by  tfie  close  proximity  of 
many  of  the  sewage  outfalls  to  a  number  of  the  oyster-beds  in 
tidal  estuaries,  and  in  some  cases  the  oyster  layings  are  so 
surrounded  by  sewage  outfalls  that  it  is  practically  impossible 
for  any  purification  to  take  ])lace  before  the  sewage-contam- 
inated water  comes  into  direct  contact  with  the  oyster  beds, 
Iti  other  cases,  owing  to  the  small  rjuantity  of  the  sewage 
passing  into  the  river,  and  owing  also  to  the  distance  of  tlie 
oyster  beils  from  the  sewers  it  will  be  evident  that,  under 
ordiiuiry  circumstanees,  the  process  of  purification  may  luive 
gone  on  su  far  that  little  sewage  won  Id  ri'ach  the  oyster- 
fayings,  although  tlie  ]>ossibility  of  ]>athogenic  organisms 
remaining  alive  and  active  in  the  wnter  most  still  be  borae  in 
mind.  In  other  cases,  again,  it  is  evident  at  once  that  no 
^wage  cnatd,  under  any  circumsfaur^es,  fiiul  its  way  to  the 
oyster-layings.     The  water  iu  such  estuaries  would,  therefore, 


♦  See  Dt,  Cttitwright-Wood'a  Report  to  the  '*  British  MedicftUoaraab '  Sei>t, 
26,1890. 
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were  it  not  brackish  or  salt,  be  fit  for  drinking.  In  the  last 
case  it  would,  subject  to  the  careful  analysis  and  regular 
examination,  be  used  for  drinking  water  as  at  present  in  the  case 
of  many  river  waters  (with  the  results  that  outbreaks  of 
typhoid,  though  rarely,  can  sometimes  be  traced  to  them) ; 
whilst  in  the  first  case  the  water  would  undoubtedly  be  con- 
demned were  its  use  as  potable  water  suggested.  These  are 
the  ^neral  lines  on  which,  I  think,  this  question  should  be 
considered. 

Now  let  us  see  how  far  the  conditions  necessary  for  the 
purification  of  sewage-polluted  water  are  met  with  in  river 
estuaries. 

During  my  holiday  I  have  been  staying  near  a  river  estuary 
in  which  there  is,  undoubtedly,  a  certain  small  amount  of 
sewage,  slightly  increased  in  recent  years  by  the  addition  of  the 
sewage  of  a  rapidly  growing  pleasure  resort.  I  refer  to  the 
River  Conway  which,  of  course,  receives  the  sewage  of  Conway 
itself,  of  a  number  of  small  villages  higher  up  the  river,  of 
Deganwy  nearer  the  mouth,  and  of  Llandudno  in  the  bay  at 
the  back  of  the  Great  Orme.  I  have  from  time  to  time  looked 
most  carefully  for  evidence  of  sewage  contamination  in  the 
Conway.  I  have  examined  the  various  slack  portions  of  the 
stream  at  different  periods,  and  have  also  examined  carefully 
the  mud  flats,  especially  those  laid  down  in  these  back  waters. 
For  the  last  twenty  years  I  have  examined  them  at  least  once, 
and  often  two  or  three  times  a  year,  and  I  am  free  to  confess 
that  I  have  seen  no  increase  of  deposit  since  the  extra  sewage 
was  thrown  into  the  river,  although  at  certain  phases  of  the 
tide  I  have  come  across  evidence  of  the  presence  of  organic 
matter,  especially  at  high  and  low  water  at  neap  tides  in  the 
river  itself.  From  careful  observation  I  am  convinced  that  on 
the  mud  below  certain  back  waters  formed  by  the  railroad 
embankment  which  runs  between  Llandudno  Junction  and 
Conway  and  by  the  wall  built  opposite  Deganwy,  there  is  a 
slight  deposit  of  organic  matter.  Similar  deposits  may  be 
found  in  the  back  waters  of  almost  every  tidal  estuary,  and  it 
might  appear  at  first  sight  that  these  mud  flats  should  increase 
in  depth  until  ultimately  they  might  become  a  serious  nuisance. 
As  a  matter  of  fact  they  do  not  increase.  After  observing  this 
fact  I  was  led  to  examine  what  takes  place  in  this  mud.  To 
begin  with,  one  finds  that  it  is  teeming  with  organic  life.  In 
it  are  growing  an  enormous  number  of  micro-organisms,  many 
of  them— especially  those  in  the  deei)er  layers — anaerobic, 
which  have  a  great  power  of  setting  free  sulphuretted  hydro- 
gen which,  combining  with  the  metals  in  the  mud,  give  to  it  its 
peculiar  colour,  and  under  certain  conditions  its  unpleasant  odour. 


o.  sntfi  woodhejld. 


addition  to  these  are  found  munerous  peptonizing  »*r 
which  appear  to  be  acting  verv  rapidly  on  the  soli*  I 
OMtter.  You  are  most  of  you  well  acipiainted  with  the  variotis 
pft)cesses  of  decomposition  brought  about  by  these  different 
micnj-organisms,  and  it  h  hen?  oiUy  necessary  to  ]x>int  out  that 
these  organisms  are  under  most  admirable  conditions  for  the 
carrj-ing  on  of  their  qx^cial  work. 

Assuming  that  there  is  a  deposition  of  even  a  minute- 
qoantity  of  organic  matter  at  each  tide  we  have  fresh  food-stuff 
brongfat  everj*  twelve  hours.  Not  only  so,  but  with  each  tide 
the  various  products  of  these  micro-organisms,  which^  if  allowed 
to  be  accumulated  would  ultimately  retard  the  activity  of  the 
organisms,  are  washed  away  by  a  large  volume  of  water. 
During  the  exposure  of  the  mud  at  low  tides  the  conditions  for 
•eration  are  all  that  could  be  desired,  whilst  at  high  tide  the 
0X\'genated  mixed  river  and  sea  water  takes  the  various  products 
mto  solution  and  brings  the  oxygen  into  close  contact  with  these 
products  so  that  substances  which  are  not  oxidised  by  the  air 
alone  readily  become  oxidised  in  solution.  Beyond  this,  Lowever, 
it  ninst  be  remembered  that  the  water  in  estuaries,  containing 
various  salts  and  bases  brought  down  by  the  fresh  water,  offers 
them  to  the  nascent  products  of  the  micro-organisms  and  in  this 
way  such  nascent  bcxiies  become  bound  up  in  stable  lime  and 
other  salts  and  combinations. 

1  have  taken  tliis  estuar)'  as  an  example  of  a  rapid  stream 
with  a  large  area  of  flat  mudbanks  at  some  part  of  its  course. 

As  an  example  of  another  form  of  estuari'  we  might  take  the 
Firth  of  Forth,  in  which  we  have  practically  a  large  inland  sea. 
llere,  owing  to  the  configuration  of  the  land,  mudbanks  are  of 
corararatively  infrequent  occurrence ;  but  to  make  up  for  this 
we  have  an  immense  volume  of  well-oxygenated  water  which 
rapidly  oxydises  all  matters  in  solution,  whilst  the  volume  of 
organic  matter  not  in  solution  bears  such  a  comparatively  ssnal\ 
pn»portion  to  the  volume  of  water  that  it  may  lor  all  practical 
purposes,  at  present  at  any-rate,  be  ignored. 

L  ntil  quite  recent  years  the  Thames  has  been  par  eseelt^nce 
the  despair  of  sanitary  authorities;  but  lately,  owing  to  the 
excellent  work  done  by  the  County  Council  engineers  and 
chemists,  an  enormous  improvement  has  taken  place  in  the 
condition  of  the  waters  or  the  Thames.  So  great  has  been 
the  improvement  that  tish  now  come  miles  further  up  the 
river  than  they  did  ten  years  ago,  and  this  has  been  brought 
abont  entirely,  first,  by  straining  and  precipitating  the  solid 
*  [tatter,  which  b  then  taken  in  barges  far  out  to  sea  and 
1  there,  and,  secondly,  by  carrying  on  the  proceas  rf 
ilecuia|x^ition  ali^ady  referred  to  as  t^dng  place  an  th«  Conway 
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backwater  reaches,  but  doing  this  artificially  and  in  a  controlled 
space.  It  seems  absurd  to  talk  about  fish  living  in  filtered 
sewage,  as  in  most  water  containing  any  appreciable  quantity  of 
sewage  the  amount  of  free  oxogen  is  so  small  that  it  is  insuffi- 
cient to  keep  fish  alive,  even  under  the  most  sluggish  conditions, 
but  Mr.  Dibdin  describes  an  aerated  fluid  drawn  from  his 
"filters*'  which  is  capable  of  maintaining  fish  alive  and  active, 
.and  I  have  seen  sewage  so  treated  and  aerated  in  which  fish 
have  lived  and  exhibited  very  brisk  movements  as  long  as  they 
were  under  observation.  This  being  the  case,  I  maintain,  and  I 
think  that  most  of  you  will  agree  with  me,  that  the  first  step 
towards  the  economical  purification  of  our  river  estuaries  will  be 
to  carry  on  the  preliminary  processes  of  decomposition  of  all 
sewage  matter  artificially  and  under  most  strict  control. 

By  this  means  the  anaerobic  organisms  may  be  made  to 
disarrange  the  complex  molecules  of  organic  matter  of  which 
sewage  is  composed.  The  peptonising  or  digesting  organisms 
will  throw  into  solution  all  solid  organic  matter,  whilst  the 
nitrifying  organisms,  of  which  there  appear  to  be  a  considerable 
number  developed  in  all  decomposing  organic  matter,  will 
convert  a  certain  portion  of  the  nitrogen  compounds  into 
nitrates,  these  in  turn  sometimes  being  reduced  to  nitrites. 
The  amount  of  albuminoid  ammonia  is  invariably  decreased 
and  there  is  an  increase  in  the  amount  of  free  ammonia.  The 
carbo-hydrates  and  cellulose  appear  to  be  broken  down  into  car- 
bonic acid  and  into  methane  gas  and  other  carbon  compounds, 
traces  of  sulphuretted  hydrogen  and  small  quantities  of  other 
bye-products.  Many  of  these  pass  off  as  gas;  the  sulphur 
compounds,  if  present,  may  give  rise  to  a  certain  amount  of 
odour,  but  in  the  presence  of  well  oxygenated  water  these  are 
so  rapidly  oxidised  that  they  form  acids  which  readily  unite 
with  the  bases  in  the  water,  just  as  do  the  nitrates  and  nitrites, 
though  some  of  them  also  appear  to  combine,  in  small  quantities 
however,  with  the  free  ammonia. 

We  have  here,  then,  an  imitation  of  what  goes  on  in  nature, 
but  just  as  the  conditions  under  which  sewage  contamination 
takes  place  are  unnatural  and  artificial,  so  it  becomes  necessary 
to  assist  nature  by  localising  some  of  the  processes  and  keeping 
them  under  control  so  that  they  may  meet  the  requirements  of 
special  circumstances. 

In  order  to  give  you  some  idea  of  the  purification  that  takes 
place  in  a  stream  containing  a  considerable  volume  of  water, 
quite  apart  from  the  mere  sedimentation — although  sedimenta- 
tion undoubtedly  plays  some  part  in  removing  the  solid  organic 
matter — I  should  like  to  give  you  some  experiments  that  were 
made  with  a  sewage-contaminated  water  from  the  Kiver  Exe 
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oear£xeter.  Taking  the  water  from  a  point  just  below  tlie 
citj,  and  adding  a  small  quantity  to  broth,  and  incubating  for 
nine  days,  it  was  found  at  the  end  of  this  time  that  there  had 
been  a  development  of  such  a  number  of  morbific  organisms, 
that  when  a  certain  quantity — 2  cc — was  introduced  under 
the  skin  of  guinea  pigs,  or  into  the  circulation  of  rabbits,  the 
animals  succumbed ;  whilst  water  taken  at  a  point  a  mile  and  a 
half  below  this,  and  after  passing  over  a  couple  of  weirs  in 
which,  of  course,  oxygenation  would  go  on  rapidly,  when  simi- 
larly treated  and  injected  gave  rise  to  no  ill  effect^,  the  animals 
remained  perfectly  well,  thus  affording  evidence  that  the  mor- 
bific organisms  had  not  developed  in  suflBciently  large  numbers 
to  give  rise  to  any  morbid  changes  in  these  animals.  There 
was  thus  afforded  undeniable  evidence  of  the  changes  that  take 
place  in  a  flowing  river,  changes  which  are  also  well  marked  in 
well  oxygenated  sea  or  brackish  water. 


Dr.  S.  Babwisb  (Derby)  said  he  rose  to  thank  Dr.  Woodhead  for 
his  singularly  suggestive  paper,  at  the  same  time  he  would  Uke  to  ask 
if  the  author  could  give  a  list  of  the  aerobic  organisms  which  liquefy 
solid  albuminous  matters.  At  the  present  there  are  two  large  experi- 
ments on  the  bacterial  purification  of  sewage  taking  place.  At  Exeter 
Mr.  Cameron  is  liquefying  the  solid  matters  in  his  septic  tank  by 
means  of  anaerobic  organisms,  and  at  Hendon,  Colonel  Ducat  is 
splitting  up  the  solid  organic  matter  by  means  of  the  aerobic 
organisms.  Ue  regarded  the  Exeter  method  as  fundamentally  wrong, 
as  such  substances  as  HgS  are  produced,  which  have  to  be  oxydized 
before  nitrification  can  commence ;  on  the  other  hand,  at  Hendon 
liquefaction  of  solid  matter  and  nitrification  took  place  at  the  same 
time.  Last  week  he  saw  Colonel  Ducat's  filter,  and  the  crude  sewage 
going  on  without  any  preliminary  treatment  contained  '76  parts  of 
organic  ammonia  per  100,000,  while  in  the  effluent  the  organic 
ammonia  was  reduced  to  '09  parts  per  100,000,  and  the  nitrogen  as 
nitrates  was  2'o  per  100,000.  The  effluent  was  fit  to  be  turned  into 
any  stream  in  the  country.  If  Dr.  Woodhead  could  breed  for  us 
cultures  of  aerobic  liquefying  organisms,  which  would  not  reduce 
nitrates,  so  that  sewage  could  be  seeded  with  them,  another  great 
step  in  advance  would  thereby  be  taken. 

Dr.  S.  RiDEAL  (London^  pointed  out  that  the  increase  in  the 
rolume  of  mud  flats  in  estuaries  could  not  be  attributed  to  sewage, 
except  in  isolated  and  very  local  cases.  The  amount  of  solids  present 
in  the  sewage,  even  of  large  towns,  when  sedimented  in  an  estuary 
can  only  form  a  very  thin  film,  and  evidence  of  its  formation  is  diffi- 
cult to  find.  He  further  ventured  to  think  that  the  morbific  properties 
of  polluted  estuary  waters  was  not  usually  due  to  pathogenic  or- 
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ganisms,  but  rather  to  the  absence  of  dissolved  oxygen,  which  allowed 
the  anaerobes  present  to  multiply  in  the  nutrient  medium  forming 
ammonia  and  amido-compounds  which  have  toxic  effects.  In  that 
case  pathogenic  symptoms  produced  by  the  eating  of  shell  fish,  or  by 
drinking  of  water  from  such  sources,  would  be  those  of  ptomaine 
poisoning,  and  not  of  an  infectious  character. 

Mr.  !Fbakk  Scusdeb  (Manchester)  stated  that  he  had  been 
associated  with  the  late  Dr.  Angus  Smith  in  an  investigation  of  the 
mud  of  the  Clyde,  and  called  attention  to  Dr.  Angus  Smith's  presi- 
dential address  to  The  Sanitary  Institute  Congress  in  1883,  in  which 
he  stated  **It  was  the  want  of  this  excess  of  oxygen  that  caused  confined 
sewer  gases  to  be  so  dangerous,  whilst  the  enormous  amount  of  gases 
coming  from  decomposing  matter  such  as  on  the  Clyde,  seemed  to 
pass  away  leaving  comparatively  little  effect  beyond  the  disgust  and 
the  sickness."  "  If  nature  had  contrived  no  method  of  destroying  such 
seeds  of  death,  populations  such  as  this  is  would  never  have  grown  up. 
And  what  is  the  method?  That  method  is:  first,  putrefaction, 
at  least  he  knew  of  none  other,  except  the  concluding  portion  of 
the  work,  viz.,  thorough  oxidation."  "As  putrefaction  seemed  not  to 
take  place  without  the  action  of  organisms,  he  had  the  idea  that  it 
might  be  arrested  by  an  abundant  use  of  air,  and  he  had  some  belief  that 
the  oxidation  took  place  very  rapidly  after  putrefaction."  •'  When  nitro- 
genous bodies  decomposed  with  an  abundance  of  oxygen,  the  nitrogen 
becomes  oxidised  and  nitric  acid  is  formed  ....  when  there  was  an 
excess  of  putrefactive  matter,  oxygen  was  absorbed  and  even  removed 
from  the  nitrate,  whilst  free  nitrogen  was  given  off."  Mr.  Scudder 
detailed  experiments  carried  out  in  Dr.  Angus  Smith's  laboratory 
verifying  these  processes,  and  proceeded  to  quote  Dr.  Angus  Smith  as 
follows:  "It  was  clear,  then,  and  beyond  all  cavil,  that  rivers  could 
purify  themselves  in  time,  and  organic  matter  might  be  thoroughly 
removed.  It  was  clear  that  organic  substances,  tliat  germs  of 
disease,  that  microbes,  and  the  smallest  organisms  themselves  were  all 
subjected  to  that  universal  and  unsparing  attack  of  putrefaction  and 
oxidation.  Let  them  consider  the  number  of  polluted  hquids  which 
passed  from  the  houses  and  hospitals  from  such  a  city  as  Glasgow, 
and  the  fact  that  so  many  of  its  inhabitants  went  down  to  the  banks 
of  the  Firth,  towards  which  the  waters  of  the  Clyde  flowed,  and 
received  their  health  and  strength  for  themselves  and  their  families, 
and  they  should  see  how  absurd  the  ideas  had  been  concerning  the 
power  of  individual  germs,  or  even  multitudes  of  germs  in  such 
situations."  Mr.  Scudder  contended  that  Dr.  Angus  Smith  had 
anticipated  the  principal  views  put  forward  by  scientific  men  during 
the  past  five  years,  as  to  the  disintegration  of  sewage  matters. 
Mr.  Scudder  admitted  that  it  was  very  difficult  to  differentiate 
between  sewage  mud  and  ordinary  offensive  river  mud.  The 
discordant  opinion  of  experts  may  to  some  extent  be  explained  by 
the  geological  formation  of  the  bed  of  the  river.  In  1889  he  made 
a  chemical  examination  of  the  foreshores  and  mud  deposits  of  the 
Eiver  Thames  and  its  Estuary,  and  the  conclusions  arrived  at  as  to 
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contamination  by  sewage  were  borne  out  by  an  independent  micro- 
I  jiotipifiil   examination  directed   to   the  detection  of   matters   of  an 
linaoubted  sewage  origin  such  as  muscular  fibre,  spiral  vessels,  minate 
limnan  hairs,  woollen  and  cotton  fibres,  hairs  of  oats,  &c. 

Mr.  W.  Whitaker  (Croydon)  said  that  the  discussion  so  far  had 
been  entirely  on  the  bacteriological  aspect  of  the  question-,  hut  the 
physical  has  also  to  be  taken  into  account,  lie  referred  to  the 
physical  differences  in  various  estuaries  as  likely  to  have  a  great 
influence  on  the  amouut  and  character  of  the  deposit,  and  instanced 
the  deposit  in  the  Biver  Thames,  as  shown  in  the  evidence  given 
belore  the  Boyal  Commission  on  Metropolitan  Sewage  Discharge, 
1884. 

Dr.  Woodhxad  (London),  in  reply,  said  that  he  referred  especially 
to  one  type  of  estuary — the  Conwav.  That  there  was  great  difficulty 
in  differentiating  between  sewage  deposit,  and  deposit  of  the  decom- 
posing organic  matter,  these  being  practically  the  same,  in  different 
stages. 


*•  Pollution    of  Hirers    from  an   Knginetrit  point  of  vieic,^*  h^ 
Keginald  E,  Middletox,  M.Inst.C.K,  M.Inst.M^E, 

(Fellow.) 

Rivers  and  streams  appear  to  have  been  regarded  from  two 
eparate  and   antagonistic   standpoints,  namely,  as   sources  of 

Iter  supply  and  as  receptacles  for  refuse.  It  is  the  business 
of   the    engineer   to   endeavour  to  reconcile   these    conflicting 

enients,  to  pro\nde  from  these  sources  water  for  dietetic, 
mitarv  and  business  purposes^  which  shall  not  as  a  sine  fjud  non 
be  injurious  to  the  health  of  those  who  use  it,  Avhile  it  shall 
be  as  w^ell  adapted  a**  circumstances  will  permit  for  cuUoaryj 
cleansing  and  business  purposes. 

This  appears  to  be  the  first  duty  of  the  engineer,  to  w  hich 
must  be  subordinated  the  necessity  for  providing  some  means, 
neither  too  costly  nor  too  intricate,  for  the  disposal  of  the  refuse 
of  the  population  living  within  the  watei-shed  of  the  rn^er  nodor 
consideration. 

The  word  refuse  includes  much  vegetiible,  animal  and  mineral 
matter  w^hich  does  not,  as  a  rule^  find  its  way  into  any  river,  liut^ 
for  the  purposes  of  this  paper,  it  may  he  taken  to  mean  all 
matter  except  water,  which  finds  its  way  into  any  sewer  or 
which  is  deposited  in  or  on  the  banks  of  any  stream  or  ditch 
communieating  with  the  river,  and  is  liable  to  be  carried  into 
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the  main  stream  during  times  of  flood,  and  the  droppings  of 
cattle  must,  though  to  a  very  limited  extent,  be  included  in  the 
expression. 

No  water  is,  in  its  natural  state,  pure,  even  the  rain  falling 
on  moor  and  uncultivated  lands  collects  some  impurities  from 
the  air,  and  others  from  the  rocks,  soil  and  vegetation  through 
or  over  which  it  passes.  Some  of  these  impurities  may  be  inju- 
rious to  health  or  may  render  the  water  unsuitable  for  culinary, 
cleansing  or  business  purposes,  but  it  is  not  necessary  to  consider 
these  possible  evils  at  the  present  moment,  the  real  standard 
of  all  town  and  village  water  supplies  being  based  on  the  suit- 
ability of  the  water  tor  potable  purposes,  whether  or  no  it  can 
be  used  without  danger  to  health. 

Leaving  mineral  impurities  out  of  consideration  the  question 
to  be  answered  is,  has  the  water  under  consideration  been  at  any 
time  the  vehicle  for  animal  or  vegetable  pollution  which  might 
carry  disease,  and  if  this  question  must  be  answered  in  the 
affirmative,  have  time,  sunlignt,  aeration  or  other  causes  removed 
the  dangerous  elements  to  such  a  degree  that  the  water,  having 
been  filtered  through  sand,  can  be  used  by  the  public  without 
further  treatment  and  with  absolute  safety. 

It  has  been  repeatedly  stated  that  the  public  generally  has 
a  sentimental  objection  to  the  use  of  water  which  has  been  at 
any  time  contaminated  by  its  passage  through  the  human  or 
animal  body.  If  this  be  true  the  public  mind  is  much  more 
fully  developed  on  this  subject  than  on  any  other,  nor  do  facts 
seem  to  support  this  view,  otherwise  we  should  not  find  the 
culpable  carelessness  which  exists  in  connection  with  the  cleans- 
ing of  cisterns,  the  perfect  indifference  with  which  wells  are 
allowed  to  be  contaminated  by  leaking  drains,  nor  should  we  see 
water  drawn  from  an  obviously  polluted  source  when  pure  water 
might  be  obtained  with  a  little  extra  trouble. 

So  long  as  the  water  used  appears  to  be  clear  and  there  is  no 
unpleasant  taste  about  it,  it  is  believed  the  public  is  perfectly 
indifferent  as  to  its  source. 

It  has  been  suggested  that  because  the  germs  of  typhoid  have 
been  carried  underground  for  a  considerable  distance,  and 
because  water  drawn  from  a  bed  of  sand  in  vessels  of  more  than 
doubtful  purity  and  from  ground  probably  in  itself  highly  con- 
taminated, sand  filtration  is  not  an  efficient  protection.  Sand 
filtration  worked  on  the  same  system,  that  is  to  say,  by  passing 
the  water  through  sand  which  cannot  be  re-oxygenated,  which 
may  be  contaminated  in  itself  and  without  reference  to  the  rate 
of  flow,  will  not  afford  a  reliable  protection,  while  filtration, 
carried  on  on  a  proper  system,  has  been  shown  by  experience  to 
be  effectual. 


&.  Z.    UID)DL£TOX. 


It  does  not  appear  t-o  be  the  busiuess  of  tlie  engineer  to 
decide  on  the  chemical  standard  of  poritv  to  be  observed,  but  it 
is  his  duty  to  study  both  the  hi.stury  of  the  soui^es  of  supply  so 
as  to  judge  of  the  probable  polhition  or  othermse  of  the  water 
and  to  confirm  his  iuvestigsitioiis  by  chemical,  microscopical  and 
bioh>gical  observatioDS,  whicli,  althougli  they  may  be  and 
generally  are  inconclusive  in  tlieni.selves,  whether  taken  together 
or  separately,  ai*e  yet,  when  considered  iu  con  junction  with  tlie 
histury  of  the  river,  the  best  evidence  which  our  present  know- 
letige  of  the  subject  can  aflford. 

In  the  watershed  of  any  river  there  are  numberless  sources  of 
{>ollation,  the  importance  of  which  it  must  be  the  duty  of  the 
engineer  to  weigh  carefully. 

Primarily  there  are  the  towns  and  villages  situated  ou  its 
banks  and  on  the  banks  of  tributar}^  streams,  each  of  which  has 
to  disi>ose  of  its  sewage  in  some  manner  or  another.  The 
Rivers  Pollution  Act  1870  provides  that  sewage  shall  not  be 
delivered  into  any  stream  unless  tlii'ough  a  channel  constructed 
or  in  course  of  construction  at  the  passing  of  tlie  Act,  or  where 
the  Court  decides  that  the  best  pnictical>le  mid  available  means 
of  dealing  wnth  the  sewage  of  any  locality  have  been  employed* 
This  provision  is  so  elastic  tliat  it  has  been  next  to  impossible 
to  enforce  the  purification  of  sewage  matter  in  an  efficient 
manner,  unless  the  authorities  themselves  were  anxious  to  deal 
with  it.  Moreover,  the  Act  only  provides  for  the  purification 
of  the  sewage  in  cases  wiiere  it  is  discharged  into  a  stream, 
therefore  a  town,  the  whole  of  the  drainage  of  which  passed 
into  cesspits,  although  tliese  might  be  sunk  in  open  gravel  which 
was  full  of  water  finding  its  way  into  the  river,  would  be 
exempt  from  the  provisions  of  the  Act, 

Many  towns  are  so  situated  that  the  acquisition  of  laud 
suitable  to  be  laid  out  as  a  sewage  farm  to  be  worked  on  a  system 
of  broad  ii*rigation  is  difficult  or  impossible,  land  which  is  liiible 
to  be  flooded,  that  which  lies  close  to  the  river  and  is  ex- 
ceedingly penneable,  <*r  heavy  clay  land,  being,  each  of  theuu 
equally  unsuited  for  the  purpose,  while,  if  pumjiing  has  to  be 
resorted  to  in  order  to  obtain  access  to  ground  of  suitable  char- 
acter and  lying  at  a  higher  level  than  the  town,  an  added 
expense  has  to  be  met. 

Where  resort  is  had  to  a  system  of  intennittent  filtration  the 
ground  must  be  thoroughly  adajjted  to  its  pur|)Ose,  that  is  to  say, 
It  must  be  sufficiently  porous  to  allow  of  the  sinking  of  the 
sewage  through  it  with  fair  rapidity,  wdiile  it  must  not  be  so 
porous  that  the  sewage  can  pass  through  it  without  being 
clmufied.  Tlie  surface  of  tlie  grountl  must  not  be  allowed  to 
must  the 
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No  chemical  treatment  of  sewage  is  by  itself,  it  is  thought, 
sufficient  to  produce  an  effluent  of  satisfactory  purity. 

Too  frequently  the  area  of  the  sewage  farm,  whether  it  be 
adapted  for  broad  irrigation  or  intermittent  filtration,  is  only 
sufficient  to  deal  with  the  dry  weather  flow,  so  that  in  case  of 
heavy  rain  the  ground  becomes  super-saturated  and  is  nnable, 
both  from  its  dampness  and  from  its  limited  area,  to  purify  the 
sewage  which  is  put  upon  it,  nor  will  the  vegetation  growing  on 
it  take  up  more  moisture,  and  under  these  conditions  the  effluent 
passes  into  the  river  in  an  unsatisfactory  condition. 

It  may  be  said  on  the  other  hand  that  the  river  is  itself 
largely  increased  in  volume  by  the  rains,  and  the  consequent 
dilution  is  sufficient  to  counteract  the  ill  effects  of  the  increased 
pollution.  This  however  is  scarcely  a  sufficient  answer,  for  it  is 
rather  the  intensity  of  the  pollution  than  its  proportion  that 
matters,  and  any  flooding  will  probably  wash  into  the  river  other 
pollutions  which  would  not  find  their  way  into  it  during  dry 
seasons. 

It  appears  therefore  that  the  sewage  disposal  works  of  any 
town  should  be  designed  to  deal  in  an  efficient  manner  with  the 
largest  amount  of  sewage  matter  which  can  be  put  upon  them. 

AH  sewage  matter  may  be  efficiently  treated  by  filtration 
through  sand  and  gravel,  in  the  same  way  as  water  is  filtered, 
though  at  a  slower  rate  and  with  more  frequent  periods  of  inter- • 
mission. 

The  Local  Government  Board  has,  it  is  understood,  set  its 
face  against  this  system  of  treating  sewage,  unless  it  be  sup- 
plemented by  an  area  of  land  sufficient  to  purify  the  sewage, 
should  the  filter  beds  break  down. 

At  first  sight  this  appears  to  be  a  short-sighted  policy,  but 
the  reason  for  it  is  not  far  to  seek. 

No  doubt  the  Local  Government  Board  is  satisfied  that 
sewage  can  be  filtered  efficiently  when  the  filters  are  worked 
with  the  same  care  and  attention  as  in  the  case  of  a  large  and 
important  water  supply,  but  anyone  who  has  been  in  the  habit 
of  visiting  sewage  works  must  be  aware  that  such  attention  is 
quite  exceptional,  while  many  sewage  disposal  works  might  as 
well  never  have  been  constructed  for  all  the  good  they  are. 
Sewage  tanks  where  the  sewage  flows  in  and  flows  out  again  in 
the  same  condition,  full  of  putrid  and  evil-smelling  matter, 
filtration  areas  so  sodden  that  the  sewage  will  not  sink  through 
the  ground,  and  farms  where  the  sewage  is  only  passed  over  the 
land  when  it  happens  to  suit  the  convenience  of  the  farmer, 
and  at  other  times  lies  in  pools  or  flows  away  untreated,  are 
common. 

Villages  and  small  authorities  are  not  in  a  position  to  pay  for 
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esrefmJMMyHttentf  they  do  not  get  it,  and  the  strenms  and 
risers  tf^lHHBd  in  consequence. 

Tliere  i^  another  form  of  pollution  which  is  even  more 
difticiik  to  deal  with  than  ordinarv  sewage,  namely,  tmde 
lefnse ;  its  volume  is  frequently  very  large,  and  it  is  often  of  a 
very  offensive  character.  In  one  respect  this  is  an  advantage, 
for  the  nuisance  is  more  easily  proved,  antl  it  ap|x*als  to  the 
seoaes  to  such  a  degree  that  there  is  less  difficulty  in  getting 
the  act  enforced  than  is  the  case  where  ordinary  sewage  is  in 

P  question. 
The  amount  of  purification  which  results  from  oxidation  and 
from  plant  life  in  any  river  cannot  be  clearly  defined,  it 
api>eard  to  vary  according  to  the  amount  of  plant  life  in  the 
nven  but  if  a  stream  into  which  sewage  has  heen  poured  be 
followed  down  its  course  it  will  be  seen  that  the  water  becomes 
gradnally  cleai'er  and  the  vegetable  life  cleaner.  It  may  be 
taken  as  an  axiom  that  there  is  a  constant  and  continuous  effort 
of  natnre  to  purify  and  to  return  to  the  utaiun  4juo, 

It  is  impossible  to  deal  with  pollutions  in  detail  in  the  scope 

of  a  pajier  of  this  character,  but  it  may  be  briefly  stated  that 

^the  smaller  pollutions  produced  by  scattered  buildings  are  seldom 

important  relatively  as  those  which  are  collected  together, 
bey  are,  as  a  rule,  only  passed  into  the  river  diu-ing  floods  antl  in 
the  meantime  they  may  have  been  to  a  large  extent  rendered 
innocuous  by  dessication. 

Much  may  be  done  by  iK^rsuasion  in  the  direction  of  preventing 
pcillutions,  but  it  seems  clesirable  that  tlie  Rivers  Pollution  Act, 
1«T6,  should  be  strengthened,  and  that  the  necessity  for  the 
supply  of  pure  w*ater  should  be  more  strongly  enforced  than  can 
he  done  under  the  Acts  of  1875  and  1878,  A  supply  of  pure 
water  should  precede  sewerage  works,  not  come  after  them. 

The  Mersey  and  Irwell  Act,  18*>^,  and  t!ie  Thameni  Conser- 
vancy Act,  18U4,  have  been  prepared  with  the  object,  inter  allay 
of  giving  increased  powers  to  the  authorities  interested  in 
dealing  with  pollutions,  and  there  does  not  seem  to  be  any 
reason  why  tnese  powers  should  not  extend  to  the  whole 
countrj*. 

The  Ridel's  Pollution  Prevention  Act,  1893,  also  contains  the 
following  clause,  which  is  much  more  stringent  than  the 
simiJar  clause  in  the  Act  of  1876  ; 

**  Where  any  sewage  matter  falls  or  flows  or  is  earned  into 
any  stream  after  passing  through  or  along  a  eliannel  which  is 
vested  in  a  Sanitary  Authority,  the  Sanitary  authority  shall  for 
the  puq>oses  of  Section  3  of  the  Rivers  Pollution  Prevention 
Act,  187H,  be  deemetl  to  knowijigly  permit  the  sewage  matter 
80  to  fall,  flow,  or  be  carried/* 
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Clauses  93  and  94  of  the  Thames  Conservancy  Act,  1894, 
read  as  follows,  and  if  acted  on  are  sufficiently  stringent, 

93. — "If  any  person  does  any  of  the  following  things — 
namely : — 

(1)  "Opens  into   the   Thames  or  into  any  tributary,  any 

sewer,  drain  pipe  or  channel  whereby  sewage  or  any 
other  offensive  or  injurious  matter,  whether  solid  or 
fluid,  shall,  or  is  likely  to  flow  or  pass  into  the  Thames 
or  into  such  tributary ; 

(2)  "Wilfully  causes  or  without  lawful  excuse  (the  proof 

whereof  shall  be  upon  him),  suffers  any  sewage  or 
matter  aforesaid  to  flow  or  pass  into  the  Thames  or 
into  any  tributary  down  or  through  any  sewer,  drain 
pipe  or  channel  not  at  the  passing  of  this  Act  lawfully 
used  for  that  purpose ; 
"  he  shall  for  every  such  offence  be  liable  to  a  penalty  not  ex- 
ceeding fifty  pounds. 

94. — (1)  **  Whenever  any  sewage  or  matter  aforesaid  is 
caused  or  suffered  to  flow  or  pass  into  the  Thames  or 
into  any  tributary,  then,  and  m  every  such  case,  even 
though  such  sewage  or  matter  aforesaid  had  been 
lawfully  so  caused  or  suffered  to  flow  or  pass  before 
the  passing  of  this  Act,  the  Conservators  shall  give 
notice,  in  writing,  to  the  person  causing  or  suffering 
the  same  so  to  flow  or  pass,  requiring  him  within  a  time 
to  be  specified  in  such  notice,  but  not  being  less  than 
three  months,  to  discontinue  such  flow  or  passage. 

(2)  "  Provided  that  the  Conservators  may,  if  they  thmk  fit 

at  anv  time,  and  from  time  to  time  extend  the  time 
specified  in  such  notice  by  another  notice  in  writing. 

(3)  "  And  provided  that  if  any  person  to  whom  any  such 

notice  is  given  thinks  himself  aggrieved  by  reason  of 
the  time  allowed,  either  by  the  original  or  by  any 
subsequent  notice  not  being  sufficient,  he  may,  not  later 
than  one  month  before  the  expiration  of  the  time  so 
allowed,  by  writing  delivered  to  the  secretary,  demand 
an  extension  of  such  time,  and  in  case  the  Conservators 
refuse  to  comply  with  such  demand,  the  question  of 
such  extension  shall  be  referred  to  an  arbitrator 
appointed  by  agreement,  or  failing  agreement  by  the 
Board  of  Trade,  on  the  application  of  either  party. 

(4)  "  Any  person  to  whom  any  notice  is  under  this  section 

given  by  the  Conservators  shall,  notwithstanding 
anything  in  any  other  Act,  within  the  time  allowed 
by  such  notice,  subject  to  any  extension  of  such  time 
as  in  this  section  provided,   discontinue   the  flow  or 
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passage  of  the  sewage  or  matter  to  which  the  notice 
refersj  and  in  default  nf  so  doing  shall  be  guil^'  of 
a  inisdememnor  and  be  liable,  on  siunmari^  conviction 
thereof,  or  on  oomyiction  thereof,  on  indictxnent^  to  a 
penalty  not  exceeding  one  hundiTHl  ix>nnds,  and  to  a 
daily  penalty  not  exceeding  fifty  pounds. 
(5>  **  Provided  that,  notwithstaucung  anything  in  this  Act  or 
in  any  Act  incorporated  therewith,  anv  proceeding  in 
respect  of  sach  a  misdemeanor  may  be  removed  by 
cerHf^rari  into  the  High  CJourt.** 


Hr-  H.  Ax^BKD  Bo£CHLiiCG  ( Leicester ^  said  he  should  like  to  draw 
at  ten!  inn  to  one  paragraph  in  the  paper,  so  sl$  to  avoid  its  being  nm* 
1  L     Mr.  Middleton  had  said:  "AU  sewage  matter  may  be 

treated  by  tilt  ration  through  sand  and  gravel,  in  the  same 
».i¥  as  water  is  fiJtered,  though  at  a  slower  rate  and  with  more 
frequent  period?  of  intermission.'*  This  might  be  understood  t*> 
mean  that  sewage-works  filters  were  Hke  wafter-vcrks  filters  in  their 
action,  and  that  vou  could  purifj  sewage  l^fiHmng  it  through  water- 
works filters.  This  was  not  so.  In  water- works  filters— as  now 
onderstood — you  aimed  at  sterilization,  you  constructed  water-workj 
filters  as  much  a^  possible  germ-tight,  and  if  the  filtrate  showed  a 
lai^  number  of  germs  it  was  condemned.  The  filtering  medium  wa^ 
very  fine  mnd,  and  on  the  top  of  it  formed  during  the  proce^  of 
filtration  a  thin  layer  of  slime  which  increased  the  ^rm-tightness  of 
the  filter  as  in  its  exceedingly  fine  mesbea  were  caught  a  ^  ast  number 
of  germs  of  the  raw  material,  reaching  into  many  millions.  Thb 
alimj  skin  prevented  the  access  of  air  to  the  pores  of  the  filter,  and 

fact  air  was  carefully  driven  out  by  fiUtng  the  filter  at  the  com- 

encement  of  a  filtering  period  from  the  Ix^ttom.     There  was  there- 

hre  no  chance  for  bacteria  to  carry  on   their  work,  hence  came  the 

Mipnilly  acknowledged   fact,  that   the   chemical    purification    in   a 

er-works  filter  was  practically  nil.     In  a  sewagtvwxirks  filter  the 

editions  were  revers^ed,  everything  there  was  done  with  a  view  to 
aDoaring  the  air  to  penetrate  right  through  the  body  of  the  filter,  so 
that  the  numberless  germs  could  carry  on  the  work  of  purification 
under  the  most  favourable  conditions.  The  consequence  of  this  was 
that  you  had  a  large  amount  of  purification  in  a  chemical  aense  in  a 
aewa^re-w^orks  filter,  when  well  managed,  but  at  the  same  time  also 
millions  of  germs  in  the  effluent.  As  both  the  construction  of  these 
two  kinds  of  filters  (fine  filtering  material — coarse  filtering  material), 
and  the  conditions  under  which  they  worked  (without  air^ — with  air, 
continnoua  flow* — intermittent  flow)  were  totally  different — almost 
diametrically  opposite — it  was  but  natural  that  the  results  should 
al*o  be  ver\^  difterent.  It  would  be  clear  from  thi.s  that  a  water- 
works filter  would  not  purify  sewage  to  any  extent,  and  that  such 
a  filter  could  not  well  be  worked  on  the  intermittent,  but  must  bw 
worked  on  the  continuous  slow  principle. 
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'*  Conditions  for  the  Preliminarif  Trtiatment  of  Trade  Waste 
Water  before  Its  Admimiou  into  Public  Seicers^^  by  IL 
Maclean  Wilson,  M.D,,  B.Sc,  Chief  Inspector  West 
Riding  Yorkshire  Rivers  Board. 


A  BUBNTNG  question  in  the  West  Riding  at  present  is  that  of 
tlie  arhnission  of  trade  waste  waters  to  the  public  sewers,  and 
the  conilitions  of  preliuiinary  treatment  to  he  imposed  by 
sanitary  authorities  upon  the  manufacturers.  In  opening  a 
diseussion  upon  this  subject  it  is  not  my  intention  to  enter 
upon  the  legal  diftieulties  of  the  question.  It  will  be  sufficient 
to  take  the  view  that  It  is  only  reasonable  on  the  one  hand  that 
the  sanitary  authority  shall  give  facilities  for  enabling  manu- 
facturers within  their  district  to  drain  the  liquids  proceeding 
from  their  manufactories,  or  oianufaeturing  processes,  into  the 
sewers,  -where  such  liquids  do  not  affect  prejudieially  the  treat- 
ment of  the  sewage,  and  where  their  admission  does  not  interfere 
with  the  water  rights  of  other  manufacturers  on  the  stream 
from  which  they  are  abstracted ;  and,  on  the  other  hand^  that 
the  manufacturers  shall  use  the  best  available  means  to  remove 
from  their  trade  wastes,  before  discharging  them  into  the  sewers, 
everything  which  would  interfere  with  the  efficient  treatment  of 
the  mixed  sewage. 

In  manufacturing  districts  generally,  and  especially  in  many 
parts  of  the  West  Ridings  the  well-being  of  the  urban  districts 
depends  almost  entirely  upon  tlic  manufactories^  which  directly 
or  indirectly  contribute  a  large  portion  of  the  rates.  It  is  true 
that  there  arc  many  of  these  maruifactories  w^hich  do  not  dis- 
charge any  liquid  waste>  antl  in  these  cases  the  manufacturer 
cannot  call  upon  the  sanitary  authority  to  dispose  of  any  solid 
waste  matter  resulting  from  his  trade  j>rocesses.  It  would  not 
therefore  seem  to  be  just  that  the  manufacturer  whose  trade 
waste  happens  to  be  in  a  liquid  form  should  have  the  absolute 
right  to  cast  the  responsibility  for  its  disposal  upon  the  public. 
And  J  moreover,  while  it  is  only  reasonable  in  many  cases  that 
the  sanitary  authority  should  assist  the  manufacturer  in  the 
disposal  of  his  lifjuid  waste  waters,  a  little  consideration  will 
show  that  it  would  be  impossible  for  the  authority  to  receive 
into  their  sewers  and  to  treat,  along  with  the  domestic  sewage 
of  their  district,  crude  trade  waste  liquids  of  any  and  every 
kind.  Provision  has  indeed  been  made  in  the  various  AcXs 
dealing  with  river  |Kjllution,  enabling  the  authority  to  prevent 
the  discharge  into  the  public  sewer  of  certain  classes  of  liquids, 
and  these  Acts  ^voidd  seem  to  gi^e  the  authority  the  power. 
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mlthough  it  IS  not  expressly  stated  in  any  general  Act^  to  msLst 
that  the  manufacturer  should,  before  obtaining  ad  minion  to  the 
sewer,  use  some  means  of  preliminary  treatment  in  order  to 
deprive  his  trade  waste  waters  of  any  properties  which  would 
prejudicially  affect  the  treatment  of  the  combined  sewage,  A 
considerable  number  of  sanitary  authorities,  at  present  enga^etl 
in  the  elaboration  of  new  schemes  of  sewerage  and  sewa^  dis- 
posal, are  making  terms  with  the  manufacturers  in  their  dis- 
tricts* allowing  them  to  drain  trade  wastes  into  the  public  sewers 
ifter  some  such  preliminary  treatment.  The  manufacturers  iu 
ihese  districts  also  arc  recognising  that  this  demand  on  the  part 
of  the  Sanitary  Authority  is  a  reasonable  one,  and  thus  in  the 
pveaent  uncertain  condition  of  the  law  on  the  matter  satisfactory 
compromise  is  being  arrived  at. 

There  are  certain  classes  of  trade  waste  waters  which,  if 
admitted  to  the  public  sewers  and  mixed  w^ith  the  domestic 
sewage,  render  the  treatment  of  the  combined  sewage  extremely 
difficult  and  expensive ;  while  the  increased  difficulty  and 
ex]>ense  are  obviated  to  a  great  extent  if  the  trade  liquids  are 
subjected  to  some  preliminary  treatment  before  being  mixed 
with  the  domestic  sewage.  Amongst  such  trade  liquids  in  the 
West  Hiding,  the  most  important  are : — 

(a)  The  suds  from  mills  in  the  silk  and  wool  trades,  and  more  • 
especially  the  suds  from  the  process  of  wool  washing. 

(&)  The  aischarges,  from  certain  classes  of  mills  iu  the  wool 
trade,  which  contain  a  large  amount  of  fibrous  waste. 

(e)  The  waste  from  Tanneries  and  FcUmongeries^ 

(d)  The  w^aste  from  Breweries* 

(e)  The  waste  from  Paper  Works. 

When  such  liquids  are  received  into  the  public  sewers  it  is, 
therefore,  reasonable  that  the  manufactiirer  should  be  obliged 
to  construct  works  for  their  preliminary  treatment, 

Pram$%on  of  SettUn^  Tatiks. — In  all  the  above  cases  the 
vision  of  settling  tanks  should  be  insisted  upon,  and  on  a 
erate  estimate  the  tanks  should  be  of  sufficient  total 
ca^Mbdty  to  contain  half  a  day's  flow  of  the  trade  waste.  These 
tanks  should  be  arranged  in  duplicate,  so  that  while  one  half  is 
being  cleansed  the  other  half  may  be  used.  As  most  mills  are 
only  working  by  day,  it  will  be  nearly  always  possible  even  with 
tanks  of  this  capacity  to  allow  some  time  for  the  settlement  of 
the  tank  contents. 

A  tank  on  the  **  continuous  flow^  principle,  with  arrange- 
ments for  discharging  the  sludge  by  means  of  the  head  of  water 
in  the  tank,  may  be  substituted  for  the  duplicate  tank. 

The  tanks  should  be  provided  with  special  means  for  di-aining 
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off  the  top  water  and  for  removing  the  slud^,  and  sludge 
filters  or  presses  will  be  necessary  additions.  The  tanks  should 
moreover,  be  so  constructed  as  to  facilitate  the  deposit  of  the 
solid  matter  in  the  liquids, — must  be,  in  fact,  constructed  in 
a  similar  way  to  the  tanks  ordinarily  employed  for  sewage 
disposal.  Scum  boards,  by  which  floating  impurities  can  be 
arrested  are  also  required  in  most  cases. 

Straining  and  rough  filtration* — In  some  of  the  trade  wastes 
there  are  substances  to  be  removed  which  cannot  be  got  rid  of 
by  simple  settling.  The  flock  and  fibre  from  mills  in  the  wool 
trade  are  often  a  source  of  great  trouble  at  sewage  works,  and 
the  ordinary  grating  usually  provided  at  mills  is  far  from  being 
efficient  in  preventing  their  escape.  In  some  cases  an  arrange- 
ment of  spikes  over  which  the  waste  water  is  made  to  flow  and 
on  which  the  fibrous  matter  becomes  entangled,  in  others  a 
perforated  copper  strainer  from  which  the  fibrous  matter  is 
swept  by  a  revolving  brush,  is  found  effectual.  It  may  be  well 
to  point  out  that  the  adoption  of  some  such  method  often  results 
in  a  great  saving  to  the  manufacturer.  At  many  mills  much 
good  material  is  wasted  by  being  allowed  to  escape  by  the  drain. 
At  one  of  the  sewage  works  in  the  West  Riding  the  manager 
boasts  the  possession  of  a  suit  of  clothes  which  has  been  manu- 
factured from  the  locks  of  wool  which  have  been  carried  down 
in  the  sewage. 

Spent  hops  and  floating  grains  in  brewers'  waste  waters  also 
require  special  means  to  prevent  their  being  carried  beyond  the 
settling  tanks,  and  for  this  purpose  the  provision  of  a  strainer 
or  rough  filter  of  engine  ashes  or  coke  breeze  may  be  found 
useful. 

Chemical  IVeatmenU — Certain  of  the  above  liquids  are  from 
their  putrescibility  very  liable  to  cause  a  nuisance  when  dis- 
charged, after  simple  settling,  into  the  public  sewers,  and  in 
such  cases  some  chemical  treatment  is  necessary.  The  tanners' 
and  brewers'  waste  waters  both  come  into  this  category,  and  for 
such  liquids,  chemical  precipitation  is  necessary  to  help  the 
deposition  of  solid  matters  and  to  check  the  fermentation  which 
would  otherwise  be  produced  within  the  sewer.  In  the  case  also 
of  the  suds  from  mills  employed  in  the  silk  and  wool  trades,  the 
grease  should  always  be  recovered  before  the  waste  water  is 
discharged  into  the  sewer.  The  process,  fortunately,  is  an 
inexpensive  one,  and  the  grease  recovered  may  be  made  to  pay 
to  some  extent  for  the  erection  and  working  of  the  requisite 
plant. 

Temperature. — Trade  wastes  which  are  at  a  high  temperature 
when  discharged  from  the  mill  should  on  no  account  be  allowed 
admission  to  the  public  sewer  without  being  previously  cooled. 
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Mr.  J.  H.  Cox,  (City  Surveyor,  Bradford)  stated  his  erperienoe  of 
the  great  difficulty  in  dealing  with  a  mixture  of  trade  effluents  and 
domestic  sewage.  In  Bradford  about  370  tons  of  greasy  wool  are 
washed  daily.  This  often  contains  60  per  cent,  of  grease  and 
sandy  material.  The  sludge  from  the  combined  sewage  contains 
98  i>er  cent,  of  water  moisture.  Bradford  has  obttoned  l^;al 
power  to  compel  wool  combers  to  remove  grease  from  their  waste 
water,  and  dyers  to  remove  solid  matter.  In  the  case  of  the 
wool  combers,  the  Corporation  contributes  one  half  of  the  cost  of 
the  grease  recovery  plant  which  then  becomes  a  landlord's  fixture. 
The  cost  is  about  £36  per  *'  comb."  The  total  expense  to  the  Cor- 
poration maybe  XI 0,000,  but  this  will  result  in  an  actual  economy. 
There  are  62  wool  combing  firms  in  Bradford,  32  of  these  dischai^ 
their  "  suds  "  in  a  crude  form.  The  Compensation  Clause  in  the  Act 
applies  to  the  latter  only,  whose  names  are  contained  in  a  Schedule 
appended  to  the  Act.  The  penalty  for  offences  against  the  Act  is 
£20  and  40h.  per  diem  for  continuing  offences.  It  is  difficult  to  fore- 
tell how  the  Act  would  work,  but  he  was  of  opinion  that  the  recovery 
of  the  grease  would  recoup  the  \^'Ool-combers  for  the  cost  of  laying 
down  and  working  the  plant. 

Dr.  J.  Spottiswoode  Camkeon  (Leeds)  said  he  had  been  asked 
by  Dr.  Wilson  to  state  the  position  which  the  Corporation  of  Leeds 
had  adopted  with  respect  to  trade  effluents.  Section  7  of  the  Eivers 
Pollution  Prevention  Act,  1876  (requiring  Sanitary  Authorities 
to  receive  manufacturing  effluents  into  their  sewers)  except  "any 
liquid  .  .  .  which  would,  from  its  temperature  or  otherwise^  be 
injurious  in  a  sanitary  point  of  view.'*'  Section  17,  Public  Health 
Amendment  Act,  1890,  prescribes  a  penalty  for  any  person  who 
introduces  into  a  sewer  "  any  chemical  refuse  .  .  .  which, 
either  alone  or  in  combination  with  the  sewage,  causes  a  nuisance  or 
is  dangerous  or  injurious  to  health."  The  words  "  temperature  or 
otherwise  "  in  the  Prevention  Act  might  probably  therefore,  without 
straining,  be  applied  to  any  effluent  likely  to  cause  a  nuisance  by  its 
entrance  into  the  sewers.  The  refuse  from  leather  works,  inasmuch 
as  some  of  it  is  still  in  a  fermenting  condition,  might  on  coming  in 
contact  with  sewage  set  up  a  rapid  evolution  of  noxious  gases.  The 
Leeds  Corporation  require  in  the  case  of  such  works  that,  after 
settling  and  straining,  the  effluent  should  pass  through  a  man-hole 
with  a  tell-tale  by  which  any  objectionable  matter  allowed  to  escape 
might  be  detected.  The  certificate  of  the  Medical  Officer  of  Health 
that  the  effluent  is  fit  to  pass  into  the  sewers  is  required.  The  man- 
hole and  tell-tale  are  required  for  all  manufacturing  effluents  now 
admitted  into  the  sewers.  His  relations  with  the  manufacturers  had 
been  exceedingly  pleasant.  They  recognised  that  he  was  acting  in 
the  interests  of  public  health,  and  he  put  no  unnecessary  difficulties 
in  their  way. 

Mr.  Malcolm  Pateesox  ( Bradford)  remarked  upon  the  difficulty  of 
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getting  six  hoars'  storage  for  tnidt*  refuse  in  many  cases — the  wash  lag 

ICO  tiring  and  djeiDg  macbioes  being  at  the  lowest  level  of  the  works, 

and  it  being  a  necessity  that  practically  in  moat  cases  the  surface  of  all 

^tor&ge  must  be  five  feet  below  the  lowest  floor  of  the  factory.     He 

1  found  it  difficult  enough  to  get  even  a  two  hours'  storage  in  one 

He  quit©  agreed  that  the  gre^ise  should  be  extracted  in  all 

i»es  whether  it  paid  to  do  so  or  not.     As  to  temperature— powers  tu 

[prohibit    admission  on  this  score,  after  lying  dormant  for  nearly  a 

eueration,  should  be  cautiously  exercised.     Wa^te  water  used  fur 

fashing-off  might  be  greatly  reduced,  much  of  it  being  lit  to  discharge 

lirect  into  the  river,  but  such  discharge  must  depend  upon  the  care 

nd  intelligf*nce  of  the  man  in  charge,  who  would  turn  the  vjilve  t»ff 

riind  on  as  he  thought  fit.      No  automatic  control  was  possible.     In 

many  cases  dye  waters  might  be  discharged  direct  into  sewers  without 

settlement,  if  taken  at  all  by  the  authority,  there  being  little  weight 

of  sediment,     User^  of  sewers  for  trade  effluent  should  not  be  allowecl 

\m  right  to  the  prejudice  of  other  rival  firms,  competitors  in  tiude, 

should  be  on  one  level  so  far  as   possible.     This  he  stated  in 

eference  to  what  had  been  done  in  Bradford,  whei'e  the  past  use  of 

Bwers  for  trade  effluents  had  created  a  right  denied  to  the  oew^omer«* 

Alderman  T,  W,  Hardi-vi*  (Leeds)  stated  that  the  question  was 
still  in  its  infancy,  and  sanitary  authorities  were  only  just  begin- 
ning to  realise  their  position  and  responsibility.  The  uncertain  state 
of  the  law  was  one  great  diliiculty.  This  was  not  so  much  a  lethal 
fts  a  practical  question,  and  the  only  reasonable  wny  out  of  the  dilii- 
acuity  was  for  the  uianulSacturer  and  the  Sanitary  Authority  to  eonlVr 
fjind  come  to  a  practicable  agreement.  In  iimny  cases  there  might  be 
an  absolute  pecuniary  gain  to  the  manufacturer;  for  instance,  eoal 
dust  deposited  in  washing  tanks  soon  repays  ti»e  initial  outlay.  This 
was  abo  the  case  when  tibre  was  deposited  from  paper  works. 

Br,  G.  H.  FosBROKE  (Worcester)  said,  by  direction  of  the 
Worcestershire  County  C<juncil,  he  had  just  been  reporting  upon 
the  extent  to  which  waste  acid  from  metal  works  turned  into 
streams  was  injurious  to  health  and  a*i  to  what  practicable  means 
were  available  for  preventing  the  pollution  of  rivers  and  streams  from 
this  cause.  He  considered  it  unnecessiary  to  describe  the  galvanising 
process,  as  this  was  pn:»bably  known  to  most  if  not  all  present.  He 
found  that  the  Worcestershire  man u fact urei-s  preferred  muriatic  acid 
to  sulphuric  acid,  because  it  was  cheaper  and  did  not  act  too  quickly 
on  tht?  skin  of  the  metal.  Coinparatively  few  of  these  manufaeturera 
treat  their  waste  ax^id,  or  pickle,  but  discharge  it  into  rivers  untreated, 
tip  it  on  cinder  heaps  or  throw  it  down  disused  pit  shafts.  After 
making  iDany  enquiries  and  visiting  numeroun  metal  works  in  various 
[parts  of  the  county,  he  was  convinced  there  was  no  evidence  to  support 
the  view  that  the  discharge  of  waste  acid  into  streams  w^as  injurious 
to  health,  although  he  did  not  think  such  a  thing  should  be  tolerated, 
.M»  it  destroyed  fish  and  injured  boilers.  Where  sulphuric  acid 
[vaa  xtBed  manufacturers  could  get  some  return  for  treating  their 
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pickle  by  reoovering  the  sulphate  of  iron,  but  with  muriatic  acid,  izR 
his  opiniou,  the  best  method  of  treatment  was  to  neutralise  the  adJ^ 
with  lime,  soda,  or  ammonia,  and  after  allowing  the  sludge  to  deposit, 
then  run  off  the  supernatant  liquor,  care  being  taken  that  the  effluent 
was  neutral.  As  the  cost  of  treating  muriatic  pickle  was  consider- 
able, and  manufacturers  were  often,  either  directly  or  indirectly,  large 
ratepayers,  he  thought  local  authorities  would  be  well  adYisea,  while 
protecting  the  general  interests  of  their  districts,  to  afford  such 
traders  every  facility  for  the  development  of  local  industries.  If 
pickle  was  turned  into  sewers  where  the  volume  of  sewage  was  small 
in  proportion  to  the  volume  of  pickle,  then  neutralization  was  impersr 
tive,  and  means  of  access  to  the  effluent  pipes  from  the  pickle  tanks 
should  be  available  for  inspection,  or  better  still  the  actual  emptying  of 
the  tanks  should  be  entrusted  to  some  official  of  the  local  authority. 
On  the  other  hand,  if  the  volume  of  pickle  was  smaU  as  compared  with 
the  sewage,  then  he  thought  that  the  pickle  mighty  on  terms^  be  dis- 
charged untreated  into  the  sewers,  provided  that  such  discharge  was 
under  the  control  of  some  authorised  official,  who  would  make  arrange- 
ments for  the  pickle  to  reach  the  sewers  when  the  volume  of  sewage  was 
largest,  t.e.,  in  the  morning,  and  in  something  like  equal  quantities 
from  day  to  day,  special  care  being  taken  to  prevent  rushes  of  acid. 
He  was  supported  by  the  manufacturers  in  the  view  that  it  would  be 
practicable  to  prevent  such  rushes.  In  Birmingham,  where  the  whole 
of  the  crude  pickle  was  passed  into  the  sewers,  he  found  that  in  only 
two  instances  were  the  sewers  damaged.  If  Local  Authorities  assisted 
manufacturers  in  this  way,  it  was  only  reasonable  for  such  traders  to 
make  special  contributions. 

Alderman  Schofield  (Eawtenstall),  said  that  having  listened  very 
attentively  to  the  remarks  of  the  various  gentlemen  who  had  spoken 
on  this  subject,  he  found  that  they  all  seemed  to  have  treated  the  matter 
from  a  Yorkshire  stand-point.  He  begged  leave  to  differ  from  these 
gentlemen,  and  to  state  his  case  from  a  I^ncashire  stand-point,  as  con- 
ditions varied  in  different  districts.  Beinga  Member  of  the  Haslingden, 
Eawtenstall,  and  Bacup  Joint  Outfall  Sewerage  Board,  representing 
a  population  of  80,000,  and  an  acreage  of  20,000  acres,  he  had  had 
the  pleasure  a  week  previous  to  the  Congress  of  moving  a  resolution 
at  that  Board  (namely)  "  That  we  do  not  admit  manufacturers'  trade 
refuse  or  trade  liquids  into  any  of  our  sewers  having  their  outlet  at 
the  Joint  Outfall  Works,"  and  the  motion  was  carried  unanimously. 
In  Lancashire,  mills  and  large  works  of  various  kinds  were  built  upon 
the  banks  of  the  rivers,  from  which  they  drew  their  water  supply, 
the  flow  of  water  was  only  of  a  limited  quantity,  and  each  manu- 
feictory  was  dependent  on  its  neighbour  to  a  certain  extent  to 
return  to  the  river  the  water  they  have  received  after  having 
utilised  the  same  for  trade  purposes,  and  this  was  carried  on  to  a 
distance  of  twenty  miles  along  its  banks,  until  it  entered  the  Ship- 
Canal  at  Manchester.  If  they  were  to  adopt  in  their  district  the 
suggestions  of  the  gentlemen  that  had  spoken  upon  this  matter, 
in  times  of  drought  the  manufacturers  would  be  at  a  stand-still 


and  tbfi  trttde  of  tbe  district  would  be  parmljsed.  It  b  of  pAimoiouut 
importtfioe  to  Ibem  tkak  Inde  effluents  be  i^tamed  into  the  tivitn  and 
nntiied  for  Inde  parpons,  or  ofcberwiie  the  rivers  would  be  robbed, 

I  mid  the  mills  snd  woclca  along  tbeir  bank»  kaunpered.  It  woM 
be  0em  tint  under  these  cuoditiotis  it  wodd  be  a  serious  matter 
mod  rerj  unwise  to  turn  either  this  water  or  eren  sui-face  vi-ater  into 
tbe  eew^en  and  rob  the  rit  ers  of  thb  volume  of  water  for  a  di$taaco 
of  eight  milee.  There  would  be  some  difficult  r  in  treating  thb  great 
volttiiie  oi  wmler  at  the  Outfall  Work^.  aud  besides  thb,  they  would  be 
pi  wing  the  w»ter  into  the  rivers  out^de  their  own  Boroughs,  having 
denied  their  own  manutacturers  the  u^  ot  the  same  and  passing  it 
on  to  their  competitors  below. 
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On  ^^JUc^r*  Pollution  Work,  from  a  Saniiat^  lusfieciorM  poitii 
of  rifir/*  by  F.  T.  Poulson,  Rivers  Pollution  and  Sanitary 
^ispector,  Staffordshire  County  CouuciL 


ABSTRACT, 

Tub  importance  of  the  work  considercd  both  as  affecting  the 
health  of  communities,  ratepayers,  and  also  Trade  inten^t^. 
Tact  re>quired  to  bring  satisfactt>ry  state  of  things  about.  The 
detective-like  element  in  a  Sanitary  Inspectors  work.  The 
kind  of  poUntioiis  considered  from  sewage  of  rows  of  private 
houses,  manufactories,  and  sewage  disposal  works.  Tests 
employed  for  detecting  pollution.  Local  sanitary  authorities — 
their  officers  and  general  pollutions  considered,  A  description  of 
Staffordshire — its  area,  rainfall,  wnter  supplies,  &c.,  and  method 
of  inspections,  and  the  nature  of  Trades  and  their  waste 
effluents.  The  effect  of  rivers  pollution  work  in  caasiojr  better 
drainage  and  other  sanitary  arrangements  to  be  provided.  The 
expenditure  on  sanitary  work  is  well  spent.  Private  or  public 
..works  established  in  close  vicinity  to  streams,  Culvertini^ 
\  a  means  of  hiding  pollution  and  rendering  more  difficult 
be  tracing  of  such  pollution.  In  w  hat  respect  Sanitary  Inspector 
differs  from  detective.  Superannuation  and  tenure  of  office. 
Requests  from  Local  Authorities  to  County  Councils  to  exercise 
their  powers  under  Rivei-s  Pollution  Prevention  Act  Absence 
of  friction  when  traversing  districts.  Sewage  farms  and  points 
of  observation  on  streams  in  Staffordshire  where  samples  are 
collected  for  analysis.  Canal  pollution  in  Staffordshire,  Im- 
provement anticipated  in  condition  of  streams  following  the 
establishmetit  of  new  sewage  works  and  the  improvement  of 
existing  works.     River  Pollution  work  a  gigantic  sanitary  lever. 

l^For  disctission  on  this  paper ^  $ee  page  37,] 
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''Rivers  Pollution    Standard^''  by   W.  Natlor,  A.M.LC.R, 
F.C.S.,  Chief  Inspector  Ribble  Joint  Committee,  Preston. 

Every  person  whose  lot  it  has  been  to  take  part  in  the 
administration  of  any  of  the  Rivers  Pollution  Acts  must  have 
been  confronted  with  the  question  "  how  near  to  the  practicably 
unattainable  pure  wat^r  ought  noxious  and  polluting  liquids  to 
be  purified  before  their  discharge  into  natural  streams? 

Into  the  mind  of  the  person  whose  desire  or  duty  it  is  to 
purify  these  noxious  and  polluting  liquids  the  question  must 
naturally  arise  since  he  cannot  accomplish  the  ideal^  and  more 
particularly  since  every  step  further  taken  towards  it  means  addi- 
tional expenditure  both  as  capital  outlay  and  maintaining  cost. 

The  English  manufacturer  and  his  managers  are  trained  in 
schools  where  they  are  taught  to  economise  at  every  point. 
To-day,  owing  to  foreign  competition,  labor  strikes,  extended 
employers'  liability,  increased  rates  and  taxes,  and  many  other 
causes  the  trader  appreciates  the  fact  that  to  survive  he  must  not 
sj:)end  any  money  for  which  there  is  no  return  unless  compelled. 
And  when  he  is  compelled  he  wants  to  satisfy  himself  that  the 
money  is  the  least  that  will  suffice.  When,  therefore,  after 
putting  down  purification  plant,  bringing  about  purification  to  a 
certain  extent,  he  is  informed  that  he  has  not  gone  far  enough, 
he  naturally  asks,  *'  How  much  farther  am  I  to  go?  " 

To  reply  in  the  rather  vague  terms  of  the  Rivers  Pollu- 
tion Act  that  he  must  adopt  "the  best  known,  reasonable 
and  practical  means"  is  certainly  far  from  satisfying.  Like  the 
Jews  of  old  asking  for  a  sign,  both  local  authorities  and 
manufacturers  ask  for  a  standard. 

Tlu'  Rivers  Pollution  Commissioners  so  far  back  as  1870 
foresaw  the  difficulty  which  would  surely  arise  and  were  bold 
enough  to  sugcjest  a  standard.  On  page  130  of  their  first 
report.  Volume  I.,  the  following  appears: — 

"  (A.)  In  order,  on  the  one  hand,  to  guard  the  manufacturer 
against  any  arbitrary  int^jrference  of  this  authority,*  and  on 
the  other  hand  to  secure  an  eflBcient  and  uniform  check 
upon  the  pollution  of  rivers  by  liquid  refuse  throughout  the 
country,  it  will  be  necessary  to  prescribe  definite  standards  of 
purity  below  which  no  liquid  shall  be  admissible  into  any  river 
or  stream. 

"The  following  standards  have  been  framed  with  a  due 
regard  to  the  extent  to  which  the  cleansing  of  foul  liquids  can 
be  effected  without  the  imposition  of  undue  restrictions  upon 

*  Adminialrative  authority. 
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"  We  would  here  add  that  whatever  aathority  may  be  con- 
stituted for  the  future  protection  of  rivers,  it  should  not  only 
be  required  to  direct  the  observance  of  any  enactment  based 
upon  the  above  standards,  being  at  the  same  time  empowered 
to  enforce  the  adoption  of  remedies  for  proved  nuisances 
wherever  the  offendfer  is  negligent;  but  it  should  also  be 
enabled  to  stay  proceedings  on  the  part  of  those  suffering  from 
the  nuisance,  when  satisfied  that  the  offender  is  honestly  trying 
to  abate  it.  We  do  not  desire  that  any  complaint  founded  on 
the  existence  of  a  nuisance  arising  from  any  of  the  above 
offences  should  be  finally  silenced,  or  that  any  just  claim  for 
damages  founded  on  it  should  be  absolutely  barred  by  the  mere 
fact  that  a  scheme  for  the  abatement  of  the  nuisance  had 
received  official  sanction.  But  we  believe  it  will  be  for  the 
general  interest  that  such  a  sanction  should  for  a  time  exonerate 
irom  legal  liability  those,  whether  corporate  bodies  or  individual 
offenders,  who  are  carrying  into  operation  any  scheme  thus 
sanctioned." 

I  have  searched  many  volumes,  English,  American,  and  Con- 
tinental, for  other  suggested  standards  of  purity,  and  apart 
from  restrictions  relating  to  waters  to  be  used  as  drinking 
waters  wholly  and  solely,  have  only  found  the  following  sug- 
gestions : — 

I.  Page  12  of  a  paper  by  Adolph  Oasch :  "  Still  something 
more  about  Factory  Refuse  Water." —  Viennoy  1889. 

"  Tlie  Government,  therefore,  in  order  to  preserve  the  purity 
of  public  sewers  should  forbid — 

(1)  The  drainage  of  entirely  unpurified  refuse  water. 

(2)  The  drainage  of  partially  purified  refuse  water : — 

(a)  If  direct  poisons,  such  as  arsenic,  cyanide  of 
potassium,  compounds  of  lead  and  copper,  or  free 
chlorine,  &c.,  are  contained  in  it  in  ever  so  small 
quantities. 

(b)  If  it  still  re-act,  acid  or  alkaline. 

(c)  If  it  be  still  putrid  or  capable  of  causing  putre- 
faction. 

(d)  If  products  of  the  distillation  of  wood,  coal,  and 
petroleum  are  contained  therein. 

(e)  If  plainly  perceptible  dyes  are  contained  in  it 

(/)  If  salts,  alkaline  substances,  acids  and  metallic 
compounds,  and  suspended  matter  are  contained  in  it  in 
larger  proportion  than  1  to  1000." 

II.  ''  Factory  effluents,"  by  Hans  Benedikt.— Stuttgart,  1896. 
Dr.  Benedikt  says : — "  From  the  standpoint  of  public  hygiene 
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it  is  requisite  that  the  Government  officials  in  enforcing  the 
rerrolations  for  the  prevention  of  an  injurious  degree  of 
pollution  of  the  public  watcr-coui'ses,  observe  the  following 
principles : — 

(1)  Injurious  pollutions  of  public  watercourses  are  caused 
by— 

t(a)  Infectious  matter. 
{b)  Purt^*scible  matter. 
(c)    Poisonous  matter. 
■  (rf)  Other  matter  which  restricts  the  use  of  the  %vater 

m  of  rivers  for  domestic  purposes^  in  agriculture  or  in 
I  industrj',  or  which  endangers  the  fishing.     ,     *     ♦     * 

Jpl)  With  i-egard  to  the  effluents  includeil  under  (a)  unci 
tinfe  from  industrial  works  which  do  not  fail  under  (c/)  but 
contain  putrescible  substances,  care  has  to  be  taken  that  such 

I  are  discharged  into  public  watercourses  only  in  a  completely 
clarified  state  and  are  so  diluted  by  the  latter  that  a  malodorous 
putrefaction  cannot  set  in  later 
ProvisiouaUv  so  far  as  putrescence  is  concerned  the  permis- 
sible decree  of  pollution  has  to  be  judged  by  the  absence  of 
unmistakable  signs  of  malodorous  putrefaction  such  as  the 
smell  and  the  evolution  of  bubbles  of  gas  even  at  tlie  lowest 
water  level 

(3)  Poisonous  matters  according  to  the  present  experienco 
only  come  into  the  question  as  mineral  poisons  (arsenic,  lead 
and  in  factory  effluents).  Very  small  rpiantities  are  innocuous. 
It  is  to  be  taken  into  consideration  ihui  the  limit  is  fixed  by 
Operts  within  which  the  discharge  of  such  matter  into  public 
iratercourses  is  permissible. 

(4)  Watercourses  may  be  also  polluted  by  other  matters  than 
those  included  under  (1)  to  (^i),  rendering  them  unfit  for 
drinking  purf)Oses,  for  domestic  uses,  for  industry,  for  agricul- 
ture, or  endangering  fishing.  This  is  especially  tlie  case  with 
regai'd  to  the  effluents  from  dye  works,  soda,  gas  and  other 
chemical  wn->rks,  the  effluents  from  [laraffln  or  petroleum  works, 
hot  condensation  water,  chemicals  wliich  have  served  for  clari- 
fication and  disinfection  of  effluents,  &c.  The  question  of  the 
discharge  of  these  effluents  into  rivets  is  to  be  made  dependent 
on  a  preWous  purification  only,  and  must  be  decided  by  the  fact 
as  to  whether  the  river  water  be  not  changed  to  any  considerable 
extent  with  regard  to  its  clarity,  taste,  smell,  temperature,  and 
tpiantity  of  dissolved  mineral  nuitter. 

Generally  applicable  statements,  such  as  can  be  expressed 
in  figures  or  precisely  define  the  limit,  have  not  yet  been 
♦irrived  at," 
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Now  it  appears  to  me  that  the  standards  suggested  by  the 
Rivers  PoIIutioa  Commissiooers  are  vastlv  saperior  to  the  other 
suggested  standards  here  aTM>tedy  and  f  only  purpose  in  this 
paper  to  discuss  the  applicability  of  these  standards  to-day. 

No  reasonable  objection  can  be  taken  to  the  recommendations 
(A)  and  (i)  with  regard  to  acidity  and  alkalinity,  as  these  are 
quite  within  the  control  of  the  majority  of  manufacturers,  and 
it  is  not  often  that  it  could  be  anything  but  a  waste  to  turn  out 
liquors  distinctly  acid  or  distinctly  alkaOine.  In  the  cases  where 
large  quantities  of  lime  are  used  alone,  as  in  tan  yards,  the 
neutrauzation  of  the  alkalinity  by  means  of  sulphuric  acids 
results  both  in  the  elimination  of  a  large  portion  of  the  lime 
and  of  the  organic  matter. 

The  amount  of  solids  in  solution  after  neutralization  brings 
us  to  the  recommendations  (a)  and  («/)  dealing  with  dissolved 
and  suspended  matter  generally.  The  limit  of  three  parts 
mineral  matter,  or  one  part  dry  organic  matter,  or  say  a  total 
of  four  parts  per  100,000,  is  not  by  any  means  an  unattainable 
limit,  and  in  the  Kibble  watershed  there  are  many  effluents 
from  bleach,  dve,  print,  paper,  chemical  and  other  works,  well 
inside  this.  A  difficulty  that  arises  in  connection  with  this 
point  is,  so  far  as  my  experience  goes,  that  samples  immediately 
after  being  drawn  are  often  witmn  the  limit,  but  on  standing, 
as  they  necessarily  must  sometimes  for  a  day,  or  even  two, 
before  examination,  a  deposit  of  solids  takes  place,  owing  to  the 
cooling  of  the  liquid,  later  chemical  reaction,  and  possibly  a 
change  of  alkalinity  or  acidity.  These  changes  in  two  days 
often  amount  to  three  or  four  parts  per  100,000,  and  it  is 
possible  that,  so  far  as  this  recommendation  is  concerned,  a 
limit  of  time  within  which  samples  are  to  be  examined  would 
be  advantageous.  This  limit  of  time  should  be  made,  too,  with 
due  regard  to  the  length  of  time  the  samples  would  be  before 
reaching  the  sea,  and  the  nature  of  the  river  into  which  the 
effluents  are  discharged.  In  cases  where  there  is  much  damming 
up  of  the  watercourses  there  is  no  doubt  that  much  sedimenta- 
tion, followed  by  putrefaction,  takes  place  from  effluents  pre- 
sumably good  at  tne  time  of  discharge. 

The  following  samples  were  examined  immediately  after 
drawing,  and  again  after  standing  in  the  bottles  some  consider- 
able time,  as  shown  in  the  table.  From  these  it  will  be  seen 
that  even  from  apparently  good  effluents  much  sedimentation 
may  be  expected.  If  it  be  borne  in  mind  that  in  the  Kibble 
Valley  3  grains  per  gallon  of  suspended  matter  from  each  of 
the  manufacturers'  effluents  per  day  represents  a  total  of 
200  tons  wet  sludge,  its  importance  can  be  appreciated. 
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It  will  be  noticed  in  some  of  these  cases  that  the  suspended 
matter  has  actually  decreased  in  amount^  probably  owing  to  some 
biological  action. 

The  recommendation  (d)  suggests  no  limit  to  the  soluble 
salts  of  calcium,  magnesium,  potassium  and  sodium. 

According  to  the  experiments  I  made  and  which  are  recorded 
in  the  Proceedings  of  the  Institution  of  Civil  Engineers,  Volume 
CXXIII.,  397  soluble  salts  of  calcium  and  magnesium  above 
certain  limits  can  be  eliminated  to  a  certain  extent  by  filtration 
through  coke  or  sand,  but  much  diflSculty  is  experienced  in 
dealing  with  effluents  from  chemical  works  and  soap  works  from 
which  filtered  waste  lyes  and  other  liquids  containing  salts  of 
soda  and  potash  are  turned  directly  into  streams,  bo  far  as 
soda  and  potash  are  concerned  it  can  hardly  be  expected  that 
manufacturers  will  resort  to  the  recovery  of  these  unless  the 
liquors  contain  about  30  per  cent.,  whereas  an  amount  much 
less  than  this  is  certainly  foreign  and  possibly,  indeed  probably, 
injurious  to  a  natural  stream.  In  the  Ribble  watershed  as  much 
as  5,000  parts  per  100,000  salts  of  soda  are  to  be  found  in  some 
cases. 

This  recommendation  it  may  be  noted,  apart  from  the  idea 
of  sewage  contamination,  takes  no  cognizance  of  the  nature 
of  dissolved  organic  matter  which  in  some  cases  is  high  and 
at  the  same  time  easily  eliminated.  It  is  not  to-day  a  very 
profitable  matter  at  print-works  to  recover  soaps,  and  a  large 
quantity  of  soluble  soaps  passes  away  v\dth  dye  and  print- 
works effluents  often  after  settling  and  ffltration.  In  one  case, 
where  the  waste  liquors  are  passed  through  very  capacious 
settling  tanks  and  allowed  possibly  some  two  days  for  settlement, 
afterwards  being  passed  through  coke  filters,  the  amount  of 
soluble  soaps  present  is  on  an  average  about  5  per  cent,  of  the 
total  solids.  These  soaps  are  decomposed  by  salts  encountered 
in  the  stream,  insoluble  lime  or  metallic  soaps  being  formed, 
coating  the  vegetation  in  and  on  the  banks  of  the 
stream,  and  this  though  the  effluent  complies  with  all  the 
standards  of  the  Rivers  Pollution  Commissioners  containing 
little  or  nothing  in  suspension  and  about  85  parts  per  100,000 
total  solids,  and  being  neutral  in  reaction.  (Note  C,  2  parts 
per  100,000.) 

The  recommendation  (/)  is  not  by  any  means  unattainable, 
and  will  probably  result  in  the  adoption  of  improved  machinery 
in  the  chemicing  departments  of  bleach  works,  much  to  the 
advantage  of  the  manufacturer.  At  one  or  two  bleach  works 
in  the  Ribble  watershed  where  the  amount  of  free  chlorine  in  the 
effluent  some  three  or  four  years  ago  was  exceedingly  high  and 
indeed  perceptible  in  the  atmosphere,  it  has  been  reduced  now 
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to  an  almost  imperceptible  amount,  to  tlie  advantage  of  the 
manufactm^er,  and  where  a  little  free  lime  is  used  as  precipitant 
this  small  amount  is  fixed. 

The  rt'commendation  (g)  is  very  important  so  far  a8  the 
drainape  from  old  alkali  tips  is  concerned.  This  drainage  is 
undoubtedly  a  source  of  pollutiun  and  public  nuisance.  In  some 
uses  the  drainage  is  used  witli  the  fresh  lixivatiou  tank  waste 
and  the  sulphur  so  recovered;  but  there  are  other  cases  where 
works  are  defunct  though  the  waste  tips  remain. 

That  this  has  a  polluting  effect  on  tlie  river  there  can  be  no 
doubt 

I  am  intlebted  to  Dr.  Gerlaud  for  tlie  results  of  a  series  of 
trials  made  with  alkali  drainage  liquor  upon  animal  and  plant 
life  wdien  dikited  wuth  river  water. 

Tlie  following  are  the  results  of  Dr.  Gerlaud*s  investigation ; 

Accrington,  Mai/  30/ A,  1897, 

Drainage  from  Soda  Waste  at  Farhold. 

A  large  sample  of  the  dminage  was  collected  May  14th  from 
the  outfall  south  of  the  Canal  Bridge,  for  the  piirjiose  of 
ascertaining  its  effect  ujxjn  animal  and  vegetable  life  in  the 
river,  upon  which  the  self-purification  of  the  river  largely 
depends* 

Analyses  yielded  the  following  results  : — 
100,000  parts  contain — 

Sulphuric  Acid  (SO.H.,)         132i;4 

Sulphurous  Acid  (80^flo)       2-808 

Hyposulphurous  Acid  (S0O3H.,)         ..•  41)3 

Hydrogen  Sulphide  (HoS)        •^.         ...  38*20 

Sulphur,  as  Polysulphi(fe           .•.          ...  17-42 

Lime        120-17 

Magnesia...         .,,         ...         ,..         ..,  4-<^tJ 

Oxide  of  Cobalt...         0*503 

Trace  of  Soda — 

These  may  be  assumed  to  be  combined  as  follows  i— 


Calcium  Sulphate 
Calcium  Sulphite 
Magnesium  Sulphite 
Calcium  Hyposulphite 
Calcium  Sulphide 
Hydrogen  Sulphide 
Sulphur  ... 


184'07l> 
27^20 
12-llG 
53732 
26-802 
30-t)65 
17*424 


Effect  of  Parhold  Liquor  upon  A^iimalcukv. 
The   only  species  suitable  for  the   purpose   that  could   be 
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procured  at  this  season  were  Cyflo[>s  (Water  Flea) — 1  part 
Piirbold  liquor,  mixed  with  1,400  parts  of  well-aired  tap  water, 
with  Cyclop.s,  Cyclops  became  gi'iidually  c|iiiet,  most  of  them 
were  dead  in  half  an  hour.  By  exposing  the  water  in  a  tliin 
layer  to  the  air  a  few  recovered*  1  part  Parbold  liquor  in 
700  parts — All  life  was  extinct  in  ijuarter  of  an  hour. 

Ejfect  upan  Lower  Fmvns  of  PlanU. 

The  phiots  available  were: — ^  Hornwort.  (Caratophylum 
demersica) ;  Cara  ;  Moss  (Fontinosis  antipyretic  a) ;  Conferva  ; 
Duckweed  (Lenina  minor)  ;  Spagnum. 

May  2lRt,  One  j>art  Parbold  Unuor  to  1,000  parts  tap  water 
run  m  a  slow  stream  into  a  glass  with  the  water  plants  exjiosed 
to  a  good  diffused  light.  The  plants  look  fresh,  except  the 
Ilornwort. 

May  22ud.  Two  parts  ParboUl  hquor  to  1,000  parts  water* 
Ilornwort  is  fadings  the  other  plants  fresh* 

May  2'dnh     The  same  solution.     The  same  results. 

May  24tlL  Continued  witli  the  same  solution.  Ilornwort 
appears  dead.     Cara  very  much  faded. 

May  ^5tb.  Continued  running  the  sauie  solution  over  the 
plants.  Cara  apj^ears  dead.  Fontiuatis,  the  jnoss,  turns  brown 
in  the  older  parts;  the  young  points  of  the  shoot  are  still 
green*     Spagnuni  atul  Coafervav  look  fresh. 

May  2r>tli.  Tw^enty  part^  Parbold  liquor  to  1,000  parts  of 
water. 

May  27th  and  28th,     Continued  with  the  same  litjuor. 

May  2 9 til.  Thirty-three  parts  Parbold  liquor  to  1,000  parts 
of  water. 

May  ,^Oth.  Forty  parts  Parbold  liquor  to  1,000  parts  of 
w^ater.  The  browning  of  Fontinatis  has  progressed.  Spagiium 
does  not  look  very  nealtliy.  Confervas  and  Lenina  are  still 
thriving.     Will  be  continued. 

These  trials  prove  that  the  drainage  from  the  Parbold  waste 
is  fatal  to  lower  animal  life,  even  in  great  dilntion  with  aerated 
water,  but  that  its  effect  on  water  plants  is  not  so  bad. 

Jniff  JOth^  J 897.     Parbold  Dminage  from  Soda  Waste,      Effect 
upon  Water  Plattti<*     Second  IteporL 

Since  sending  you  my  report  on  May  30th,  I  have  continued 
the  experiment  atul  herewith  beg  to  state  the  results.  From 
May  30tb  to  June  :ind  the  Parboh!  liquor  was  diluted  with  ten 
times  its  quantity  of  lerated  water.  1  lie  plants  looked  healthy 
and  the  Chlorophyll  had  darkened  considerably,  giving  the 
appearance  of  intense  vegetation.      From  the  2nd  to  the  5th 
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•Tune  the  strength  of  thi.'  solution  running  over  tlie  plants  was 
increased  to  the  proportion  of  four  parts  of  water  to  one  of 
liquor,  and  from  that  day  to  the  15th  June  in  tlie  proportion  of 
three  to  two.  The  green  parts  appeared  still  darkenin;^  and 
the  plants  appeared  healthy.  Sufficient  liquor  was  left  in  the 
store  %'essel  to  run  for  seven  days. 

On  July  I5tli  all  plants  had  died,  and  althougli  transferred 
to  clean  water  after  thorough  washin;^,  none  of  them  has 
revived.  The  darkening  of  the  Chlorophyll  it  seems  was  the 
first  symptom  of  disease — probably  by  the  iron  of  the  latter 
being  separated  from  the  molecule.  1  am  thus  forced  to  the 
conclusion  that  the  water  plants  may  live  and  thrive  in  diluted 
Parl>old  effluent  for  a  certain  time,  but  tliat  long  continued 
contact  with  it  causes  their  death. — B.   WiLH.  Geuland. 

The  recommendation  (e)  will  hardly  be  questioned  by  any- 
one, while  {e)  although  difficult  of  attainment  would  probably 
not  be  enforced  if  all  other  recommendations  were  complied 
witL 

Turning  now  to  (b)  which  refers  princip:illy  to  sewage  works 
effluents,  much  may  be  said  ;  to  bugin  with  the  amount,  of 
organic  nitrogen  and  organic  carbon  in  sewage  works  effluents 
ii  rarely  ascertained,  owing  probably  to  the  fact  that  the  ex- 
amination  of  effluents  by  this  method  is  tedious,  expensive,  and 
in  some  quarters  even  its  veracity  is  questioned. 

One  of  two  methods — the  oxygen  absorbed  or  albumenoid 
ammonia  liberated — is  generally  substituted — or  both. 

Although  both  these  methods  have  the    advantage   of   ex- 
pedition compared  with  the  dry  combustion  method >  they  ha\'e 
the  disadvantage  of  uncertainty,  the  results^  so  far  as  sewage 
is  concerned  at  any  rate,  being  only  comparative.     In  the  case 
r  of  the  former  the  ox^'gen  absorbed  bears  little  relation  to  the 
|:total  organic  matter  present,  and  In  the  ciise  of  the  latter  the 
ftlbumenoid  ammonia  bears  no  strict  relation    to    the   organic 
^matter  from  which  it  is  liberated. 

It  is  claimed,  and  no  doubt  with  some  truth,  tliat  any  com- 
pouncb  not  decomi>osed  by  tlie  permanganate  must  be  of  such  a 
stable  character  that  their  presence  in  an  effluent  is  not  likely 
to  give  rise  to  trouble,  but  here  again  varj'ing  time  and 
environment  are  important  considerations. 

In  tabulating  the  Kibble  Joint  Committee  results,  at  one 
time  the  practice  of  giving  the  Albumenoid  Ammonia  and 
Oxygen  absorbed  (4  hours  at  80  degrees  Fahr.)  was  adopted^ 
witti  the  remarkable  result  that  some  effluents  were  to  be 
declared  good  on  the  Oxygen  Absorbed  figure  but  bad  on  the 
Albumenoid  Ammonia  figure,  and  vice  versti, 
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To  get  out  of  this  dilemma  a  resort  was  made  to  the  estima- 
tion of  Oxygen  Absorbed  during  one  hour's  boiling,  as  suggested 
by  Dr.  Blair,*  but  although  the  figures  in  each  of  the  two  ^omns 
then  bore  a  remarkably  constant  relation  to  each  other  the 
method  was  discarded  owing  principally  to  the  fact  that  the 
figures  were  of  no  earthly  use  for  comparison  with  Oxygen  ab- 
sorbed four  hours,  and  also  because  the  objection  of  the 
liberation  of  chlorine  by  the  permanganate  could  be  raised. 

As  stated,  the  principal  objection  was  the  uselessness  of  the 
Oxygen  Absorbed  estimations  for  comparative  purposes. 

Nothing  in  my  mind  tends  more  to  lower  the  science  of  chemistry 
in  the  mind  of  the  public  than  experts  following  each  other  into 
the  witness  box  and  each  decrying  the  other's  method  of  analysis. 
So  recently  as  the  21st  August  the  following  remarks,  auite  to 
the  point,  apixjared  in  a  leading  article  in  the  "Chemical  Trade 
Journal " : — 

"We  have  dw^elt  to  some  purpose  in  the  past  upon  the 
urgency  of  the  question  of  conformity  in  water  analysis,  and 
the  growth  of  River  Committees  and  Purification  Boards  is 
bringing  this  branch  of  analysis  out  of  the  sphere  of  the 
laboratory  into  that  of  commerce.  It  is  being  looked  to  as  an 
indicator  and  used  as  a  rudder.  The  importance  of  seeking 
conformity  of  expression,  and  also  of  interpretation,  is  therefore 
growing,  and  we  commend  the  point  to  the  attention  of  water 
analysts^  because  it  is  unfortunate  for  the  science  of  analysis 
that  the  most  inconsistent,  often  the  most  inscrutable  and  the 
most  superficially  blemished  of  all  its  branches,  should  be  finding 
its  way  into  such  public  prominence  without  any  serious  attempt 
at  systemising  or  adjustment." 

A  point  to  be  observed  in  connection  with  the  "Oxygen 
Absorbed  "  method  too,  is  that  the  amount  varies  much  more 
rapidly  with  time  in  the  same  sample  than  does  tlie  albumenoid 
ammonia  liberated.  A  sample  of  fresh  sewage  will  absorb  less 
than  when  (two  days  later)  its  organic  compounds  are  less  stable 
and  much  more  easily  oxidized. 

On  this  account  its  value  is  greater  as  an  indication  of  the 
degree  of  putrescence  rather  than  the  amount  of  organic  matter 
present. 

On  the  other  hand  if  oxidation  has  really  set  up  and  nitrates 
are  present,  the  oxygen  absorbed  is  greater  than  on  the  same 
sample  in  a  really  more  polluting  condition. 

In  the  Ribble  Watershed  for  ordinary  (but  not  especial) 
purposes  reliance  is  placed  on  the  albumenoid  ammonia  liberated. 

Many  attempts  have  been  made  to  arrive  at  a  factor  for  the 

♦  Blair,  •'The  Analysis  of  rotable  Waters." 
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leuoifl  ammonia  and  the  organic  nitrogen,  but  np  to  flit* 
t  all  have  been  unsuccessful, 

Mr,  G-  K  Da\ ks,  of  the  "  Chemical  Trade  Journal/*  and  I 
commenced  an  investigation  some  four  or  five  years  ago,  but  no 
conclusions  could  be  drawn  from  tlie  results  obtained. 

As  far  as  could  he  gathei*ed,  however,  from  a  greater  number 
cf  estimations  made  by  both  methods  in  the  Kibble  Joint 
Committee's  laboratory  the  albumenoid  ammonia  figure  nearest 
to  the  '3  Organic  Kitrogen  standard  of  the  Rivers  Pollution 
Commissioners  is  -2  parts  per  100,000. 

This  fact,  together  with  other  practical  considerations  of 
age  treatment,  has  led  to  tlie  institution  of  proceedings  for 
pollution  in  all  cases  where  the  albumenoid  ammonia  has  ex- 
ceeded this  amount,  and  in  all  cases  these  proceedings  have 
been  successful. 

But  tliis  estimation,  being  originally  intended  for  water 
analysis,  leaves  a  way  for  much  difference  of  opinion  in  regard 
to  the  manner  in  which  sewage  samjdes  should  be  examined. 
For  two  independent  persons  to  obtain  concordant  results  a 
common  method  of  pTOcedure  must  be  followed. 

The  6rst  important  consideration  to  be  agreed  upon  is  the  age 
of  the  sample. 

In  this  connection  I  will  venture  to  quote  the  case  of  a 
difference  which  occurred  in  the  case  of  samples  of  effluent 
fnnn  Ince  Urban  District.  When  a  complaint  was  made  by 
the  Clerk  to  the  Ribble  Joint  Committee,  accompanied  by  the 
albumenoid  ammonia  figures,  a  reply  was  received  that  the 
figures  differed  from  those  of  their  own  chemist,  who  was 
backed  up  by  eminent  independent  authority, 

A  deputation  was  then  summoned  to  appear  before  the  Joint 
Committee,  when  it  w^as  found  that  the  eminent  authority  in 
question  received  his  samples  14,  11^  and  2  weeks  respectively 
after  the  dates  of  drawing ;  and  f urtht;r,  that  in  the  last  of 
these  cases  (freshest  sample)  the  agreement  was  nearer  the 
Ribble  figure  and  not  that  of  the  Ince  analyst. 

So  mucii  then  for  the  element  of  time*  Another  considera- 
tion is  the  amount  of  distillate  taken  off*  I  believe  it  is  not  an 
uncommon  practice  to  t^ke  off  only  150  cc. ;  in  fact  in  a  letter 
received  a  few  days  ago  a  Public  Analyst  wrote  me  that  on 
tidcing  50  cc.  of  the  sample  and  diluting  with  about  700  cc, 
distillate  water  he  generally  found  that  all  the  ammonia  ctnoe 
off  in  the  first  100  cc,  of  distillate.  Without  wi^^hing  ftir  a 
moment  to  dispute  this  fact,  I  must  confess  I  never  yet  met 
with  such  a  case. 

The  amount  of  sample  taken  before  dilution  has  an  import-ant 
effect  on  the  actual  ammonia  figure. 
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On  a  sample  of  effluent  from  Horwich,  taken  Sept.  6th,  the 
following  results  were  obtained  : — 

No.  1  Estimation. 

50  CO.  sample  taken  and  1  litre  distilled  water. 
The  first  50  cc  of  the  distillate  =  4*0  ec.  weak  solution. 
The  second  50  cc.  „  „         =  3*2  cc.         „ 

The  third  50  cc     „  „         =  2*1  cc.  „ 

The  fourth  50  cc.    „  „         =1*5  cc         „ 

The  fifth  50  cc      „  „         =  1-2  cc         „ 

Total         12-0  cc         „ 

Deduct  3  cc.  weak  solution 

for  blank      3*0  cc.         „ 

9-0  cc,  equal  to  -180 
parts  per  100,000. 

No.  S  Estimation. 
100  cc  sample  taken  and  1  litre  distilled  water. 
First  50  cc.  of  distillate...     =     6*6  cc.  weak  solution. 
Second        „  „       ...     =     5'0      „  „ 

Thu-d  „  „      ...     =     3-0      „ 

Fourtli        „  „       ...     =     2*0      „  „ 

Fifth  „  „       ...     =     1-3      „ 

Total  17-9      „  „ 

Deduct  for  blank  ...  3*0      „  „ 

14*9,  equal  to  '149  parts 
per  100,000. 

No.  3  Estimation. 

250  cc.  sample  taken,  and  1  litre  distilled  water. 

First  50  cc.  distillate  ...     =     7*1  cc.  weak  solution. 

Second    „  „  ...     =     6*9        „  „ 

Third      „  „  ...     =     5*0 

Fourth    „  „  ...     =     3-7 

Fifth      „  „  ...     =     2-7 


Total  25-4 

Deduct  for  blank  ...  3*0 


22-4,  equal  to  -089  parts 
per  100.000. 

It  is  possible    that  if    when  the   amount  of  sample  was 
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mcreased  the  alkaline  permanganate  had   been  also  increased 

Eroportionately,  the  reaalts  would  have  been  more  nearly  alike ; 
at  that,  of  course,  does  not  affect  the  question  so  far  as  the 
point  to  which  1  wish  to  draw  attention  is  concerned — viz.,  the 
necessity  for  some  official  or,  at  any  rate  common,  method  of 
procedure. 

It  is  not  my  intention  to  presume  either  to  formulate  a 
standrrd  of  pollution,  nor  to  suggest  the  particular  methods  of 
analysis  to  he  adopted, 

I  hope  I  have,  however,  succeeded  in  drawing  attention  to 
the  necessity  for  both,  and  now  that  a  Rivers  Pollution  Con- 
ference has  been  added  to  these  gatherings,  T  hope  that  before 
long  a  committee  will  be  appointx-'d  out  of  that  section  to  report 
after  due  deliberation  on  the  subject  from  all  points  of  view. 


[This  diJiCHSMfon  applies  aUo  to  the  paper  by  Mr.  F.  T. 

POULSOK,] 

Br.  J.  T.  Wilson,  County  Medical  OtEcer  (Lanark),  called  attention 
to  the  important  change  made  in  the  admiDiHt ration  of  the  Bivers  Pol- 
lution Prevention  Act,  l>S7t>,  by  constituting  Count j  CouuclIh  Local 
Authorities  under  the  Act.  The  chief  reason  why  the  Act  of  1876 
remained  so  long  a  dead  letter  was  because  those  to  whom  the 
execution  of  its  provisions  was  entrusted  were  themselves  the  chief 
offenders.  Now  the  County  Councils  cannot  he  offenders,  and  there- 
fore they  are  free  to  carry  out  the  powers  of  the  Act  without  tear. 

Dr,  G.  Keid  (Staffordshire  County  Council)  said  it  would  he  a 
fatal  mistake  to  attempt  to  arrive  at  a  standard  of  purity  for  sewage 
effluents.  A  satistactory  uniform  standard  could  not  he  fixed  as 
many  circumstances  had  to  be  taken  into  account  in  judguig  of  the 
capabilities  in  each  district  as  regards  8e\\age  disposal.  For  example, 
in  Midland  districts,  situated  on  small  streams,  it  is  of  the  utmost 
importance  that  the  highest  possible  purity  should  bo  insisted  upon, 
whereas,  in  the  case  of  towns  more  favourably  situated  on  large 
rivers,  the  standard  might  possibly  be  less  exacting.  What  we  want 
is  that  authorities  should  do  all  that  can  reasonably  be  expected  of 
them,  havuig  regard  to  lueal  conditions.  The  standard  hinted  at  by 
Mr.  Nay  lor  could  not  be  acceptL?d  in  the  case  of  Midland  districts 
where — as  is  frequently  the  case  in  Staffordshire — the  volume  of 
aewage  etfiuents  is  greater  than  the  at  ream  a  into  which  they  dis- 
charge. As  regards  trade  effluents,  it  might  be  possible  to  arrive  at 
a  standard  in  special  cases,  and  if  this  could  be  done  it  would  no 
duubt  be  of  great  service* 


1 


38  DISCUSSION. 

Professor  A.  Bostock  Hill  (Birmingham)  wished  to  accentuate 
the  difEculty  of  attempting  to  fix  a  standard  for  sewage  effluents,  and 
quoted  a  case  where  a  tank  effluent,  without  any  preliminary  treat- 
ment, gave  better  results  than  the  Eivers  Pollution  Commission 
standard  and  jet  subsequently  so  seriously  polluted  a  stream  that  an 
injunction  was  applied  for  and  obtained.  In  individual  trades  a 
standard  may  be  arrived  at. 

Mr.  Fbakk  Scuddsb  (Manchester)  stated  that  Sir  Hemy  Boecoe 
advised  the  Mersey  and  Irwell  Joint  Ck)mmittee  that  it  was  undesir- 
able to  define  the  maximum  amount  of  pollution  to  be  allowed  in 
an  effluent.  At  a  later  period  however  as  a  help  to  the  Committee 
he  gave  them  figures  with  a  view  of  comparing  the  results  from  the 
various  sewage  works  within  the  watershed.  The  Joint  Committee 
had  not  adopted  a  standard  but  used  these  figures  for  the  purpose  of 
helping  them  to  judge  of  effluents.  Mr.  Naylor  appeared  to  be  in  favour 
of  adopting  the  Itivers  Pollution  Commissioners'  standard,  but  to  that 
he  objected  for  two  reasons.  The  first  was  on  account  of  the  intricate 
manipulation  and  the  inherent  defects  of  the  Frankland-Armstrong 
process  for  the  estimation  of  the  carbon  and  nitrogen,  and  secondly,  (f 
they  knew  the  absolute  amount  of  nitrogen  and  of  carbon  in  the 
effluent,  it  was  of  very  little  value  in  guiding  them  to  a  judgment 
as  to  whether  the  effluent  was  going  to  cause  any  trouble  when  dis- 
cliarged.  It  was  essential  that  they  shoidd  not  have  a  definite 
standard  fixed,  but  regard  should  be  had  to  methods  of  analysis  which 
differentiated  matter  which  was  harmful  in  an  effluent  from  that  which 
was  harmless.  He  took  exception  to  the  remarks  by  Mr.  Naylor 
with  regard  to  the  permanganate  test,  and  explained  in  detail  and  by 
means  of  diagrams  the  excellent  results  of  that  test  in  his  own 
experience. 

Mr.  Sidney  E.  Lowcock  (Birmingham),  pointed  out  that  if  a 
standard  for  manufacturers'  effluents  were  instituted  it  ought  to  be 
the  same  over  the  whole  country,  as  then  the  necessary  treatment  of 
waste  would  be  equally  incumbent  on  all  manufacturers  and  would 
form  part  of  the  ordinary  working  expenses ;  if  not  the  tendency 
would  be  for  manufacturers  whose  works  were  situated  on  the  upper 
waters  of  a  stream  to  move  their  works  lower  down  where  the 
standard  was  less  exacting,  and  thus  lower  the  rateable  value  of  the 
towns  higher  up  the  stream.  The  same  difficulties  would  apply  in  a 
somewhat  less  degree  to  the  imposition  of  varying  standards  of  purity 
for  sewage  works'  effluents,  as  the  smaller  towns  on  the  upper  part 
of  the  stream,  which  are  less  able  to  afibrd  it,  would  have  to  produce 
a  better  effluent  than  the  larger  towns  lower  down  which  have 
greater  means  at  their  disposal.  He  also  stated  that  from  his 
experience  the  oxygen  absorbed  test,  gives  far  more  reliable  indications 
of  what  the  effect  of  any  effluent  on  the  river  into  which  it  is 
discharged  is  likely  to  be  than  the  albumenoid  ammonia  test. 

Alderman  J.  E.Sfence  (Chairman  Tyne  Port  Sanitary  Authority)  said 


between  Tjnemouth  and  Newcastle-on-Tyne,  a  distaEce  of  ten  miles 
by  the  river,  there  is  as  large  a  number  of  works  discliarging  fou!  and 
poisonous  effluents  as  probably  on  any  other  stream  in  the  kingdom. 
Bat  these  are  so  largely  diluted  by  the  enormous  influx  of  sea  water 
twice  in  the  twenty-four  hours,  the  difference  in  time  between  high 
water  at  the  bar  and  Newcastle  Quay  being  only  seventeen  minutes, 
that  the  late  Mr.  Frank  Buekland,  when  Inspector  of  salmon  fisheries, 
quoted  the  Tyne  as  one  of  the  beat  salmon  rivers  in  the  kingdom^  the 
pollutions  being  so  diluted  that  the  fish  passed  there  unscathed  to 
their  spawning  grounds  in  the  higher  reaches  of  the  river.  It  may 
therefore  be  said  the  pollutions  cause  no  nuisance,  as  the  tide  clears 
them  all  away, 

Mr.  H&EBEET  NiELD  { Middlesex  County  Council),  referring  to  the 
condition  of  the  river  Brent  said  that  it  was  notalwajB  practicable  to 
follow  the  advice  of  a  previous  speaker  and  wait  until  a  river  "  turned 
sick,"  because  in  the  case  of  the  Brent  the  quantity  of  weeds  and 
vegetable  growth  tended  to  retain  the  subject  of  pollution,  and  con- 
sequently such  a  stream  would  become  foul  long  before  there  wsis  any 
observable  sigu  in  the  water  itself*  On  the  question  which  had  been 
debated,  viz,^  the  fixing  of  a  standard  of  purity,  he  agreed  that  it  was 
I  of  great  difficulty.  Clearly  a  standard  which  would  isatiafy  the 
f  of  a  river  with  but  even  a  sluggish  tide,  would  not  be  satisfactory 
"in  the  ease  of  a  shallow  winding  aod  much  obstructed  stream  such 
as  the  Brent,  besides  which  umch  of  what  had  been  said  was  in  con- 
nection with  pollution  by  trade  refuse  which  was  not  the  source  uf 
ti*ouble  with  the  Brent^that  must  be  sought  rather  in  the  impure 
sewage  effluents  or  storm  overflows  from  sewage  farms  and  works. 
The  difliculty  that  the  Middlesex  County  Council  laboured  under  was 
want  of  legislation  on  the  subjeii  and  the  CounciTa  inability  to  directly 
promote  a  Bill  in  Parliament  to  deal  with  the  various  authori^ties 
through  whose  districts  the  Brent  flows.  He  agreed  that  it  was 
most  desirable  to  streogthen  the  Rivers  Pollution  Act  1876  by 
further  legislation. 


Letter  received  from  Sir  Feat^cis  Shaup  Powell,  Bart.,  M.P, 
(Vice- President) ; — 

laoHL,  Austria. 

Sept  7<A,  1897. 

...  -  As  the  time  of  our  Autumn  Congress  approaches  I  must 
not  delay  a  line  of  apology  and  regret  for  my  absence  from  tho  meeting 
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in  Leeds.  I  should  most  gladly  have  attended  had  attendance  been 
])ossible. 

I  learn  from  you  that  the  subject  of  Prevention  of  Eivers  Pollution 
will  probably  be  discussed.  Having  been  in  charge  of  the  Eivers 
Pollution  Bill  during  some  years  at  the  request  of  the  County  Council's 
Association,  and  with  the  valuable  aid  of  Dr.  Farquharson,  I  venture 
to  write  a  few  lines. 

Public  opinion  in  favour,  of  our  Bill  is  fast  growing,  and  I  have 
good  reason  to  hope  that  much  of  the  opposition  will  disappear.  I 
have,  I  need  not  say,  pressed  the  matter  on  the  attention  of  succes- 
sive Governments.  In  the  present  temper  of  the  House  of  Commons 
as  regards  Bills  introduced  by  private  members,  the  Eivers  Pollution 
Prevention  Bill  cannot  be  passed  by  a  private  member,  but  much 
may  be  effected  by  pressing  forward  the  measure,  doing  all  that  can  be 
done  to  mature  public  opinion  and  urging  the  Government  to  take 
the  matter  up  and  pass  the  Bill,  or  a  Bill  like  unto  it,  themselves  at 
an  early  date. 

Meanwhile  we  have  the  experience  afforded  by  the  administration 
of  the  Mersey  and  the  West  Kiding  Acts.  Much  is  being  done  under 
both  Acts. 

The  authorities  are  proceeding  with  much  discretion,  and  avoid  un- 
necessary irritation  in  the  execution  of  a  difficult  duty. 

The  successful  operation  of  the  statutes  in  such  counties  as 
Lancashire  and  Cheshire,  the  seats  of  our  largest  industrial  establish- 
ments, is  surely  a  great  encouragement  and  justification  for  moving 
in  advance  by  every  means  at  our  command. 

We  shall  greatly  value  any  action  in  favour  of  our  Bill  which  may 
be  taken  by  the  Congress  at  Leeds. 

The  only  other  point  to  which  I  should  venture  to  refer  in  these 
lines  of  apology  is  that  of  Vaccination.  I  am  very  hopeful  that  the 
Government  may  at  length  see  their  way  to  legislate.  A  new  report 
issued  since  Parliament  rose,  on  Calf  lymph,  may  clear  away  diffi- 
culties. 

The  President  was  so  good  as  to  promise  me  the  immediate 
publication  of  the  Eeport,  which  is  probably  already  known  to  many 
members  of  the  Congress,  or  will  at  any  rate  be  so  known  at  an  early 
date  .... 
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CONGRESS     AT     LEEDS. 


CONFERENCE    OF   MUNICIPAL 
REPRESENTATIVES. 


The  proceedings  of  the  Conference  commenced  with  an  address 
by  the  President,  Councillor  Wt>MERSLEY,  published  in 
the  Journal,  Fart  IlL,  Vol.  XVUI. 


"  Workmen^  Dwellings  in  Belfast,^'  bif  James  Munce^ 

Assoc.M.InstO.E.  *' 

(Membeil) 

It  has  been  stated  that  the  Belfast  workman  is  provided  with 
the  cheapest  dwelling  in  the  United  Kingdom,  Whether  this 
is  so  or  not  the  author  does  not  |>retend  to  suv,  but  knowing  tliat 
one  of  the  aims  of  The  Sanitary  Institute  is  to  encourage  tiie 
construction  of  improved  dwellings  for  the  working  elapses,  it  is 
thought  a  few  notes  on  the  dwellings  of  Belfast t  may  be  of 
interesit,  as  this  meeting  is  held  in  one  of  the  leading  centres  of 
industry  where  the  working  man  is  everywhere  in  evidence- 
In  the  year  1845  the  Corporation  olitained  "  an  Act  for  the 
Improvement  of  the  Borough  of  Belfast/*  under  which  many 
old  lanes  and  courts  were  cleared  away,  and  aliout  two  miles  of 
streets,  70  and  80  ft,  wide»  constructed.  The  buildings  erected 
in  these  new  streets  are  chiefly  warehouses  and  offices.  This  Act 
condemned  cellar  dwellings  unless  provided  with  a  window  and 
fire-j>lace,  and  prevented  the  construction  of  new  cellar  or  other 
dwellings,  unless  as  above,  and  also  with  a  yard  not  less  than  10 
feet  in  depth  from  the  rear  of  wall  of  such  dwelling,  the  levels  of 
the  floor  to  be  raised  to  a  height  to  permit  proper  drainage,  an*! 
in  case  of  new^  houses  to  l>e  at  least  G  inches  above  the  footway. 
Heights  of  ceihugs  were  fixed  at  a  minimuni  of  8  ft.,  excej)t  in 
the  uppermost  storey  where  they  may  he  7  fL  G  in.  No  dwel- 
lings to  be  erected  in  courts  less  than  20  ft.  in  width,  except 
with  the  special  consent  of  the  Corporation,  Many  other  pro- 
\nsions  contained  in  it  are  of  great  use  to-day,  and  have  not 
been  excelled  by  the  most  recent  legislation. 

At  that  time  the  population  of  Belfast  was  a!)out  7^^000,  and 
the  staple  trade,  linen  manufacture.  An  unfortunatt^  chancery 
suit  arose  out  of  the  purchase  of  a  large  area  of  property 
vvliereon  the  markets,  etc.,  are  now  placed,  and  inter fererl  with 
the  progress  of  the  town  for  some  years :  this  was  settled  by  an 
indemnity  Act  in  ]Bti4,  and  trade   began   to  revh-e   about   the 
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same  time,  causing  such  a  demand  for  dwelling  houses  (the 
population  having  increased  to  about  148,000)  that  the  Corpor- 
ation obtained  an  Act  in  1865  separating  the  town  from  the 
county  for  certain  purposes,  notably  street  repairs,  &c.,  providing 
proper  control  for  laying  out  new  streets,  &c.,  making  it  pensu 
to  commence  a  new  street  or  house  without  first  having  the 
plans  thereof  approved  by  the  surveyor. 

One  omission  in  this  Act  was  provision  for  back  streets  or 
lanes  as  means  of  access  to  the  rear  of  houses.  It  fixed  the 
minimum  width  of  a  new  street  at  30-feet,  and  gave  the 
Corporation  power  to  require  them  of  any  width  up  to  70  feet 
Many  miles  of  streets  were  laid  out  30  and  35  feet  wide  res- 
pectively, the  land  devoted  to  the  buildings  being  only  30  feet 
deep.  Of  this  space  at  least  10  feet  were  allocated  to  the  yards, 
and  the  remainder  to  the  houses :  the  kind  of  house  erected  in 
such  streets,  consisted  of  a  kitchen  on  the  ground  floor  with  a 
scullery  under  the  stair  and  two  rooms  above.  A  privy  and 
open  ash-pit  in  the  yard.  The  smallest  of  these  houses  had 
11  feet  frontage,  and  was  18  feet  deep.  These  houses,  however, 
wei'e  found  so  small,  that  very  soon  an  additional  foot  of 
frontage  was  given,  and  the  scullery  was  enlarged.  Gradually 
the  size  increased,  and  wider  streets  were  asked  for  in  some 
cases,  so  that  an  owner  in  laying  out  his  property  had  to  make 
some  streets  35  and  40  feet  wide,  and  in  the  better  class 
districts,  or  where  traffic  was  likely  to  increase,  even  wider  than 
this. 

In  1878  an  Act  amending  the  previous  Act  was  obtained. 
It  gave  power  to  insist  on  cross  streets  being  laid  out  not  more 
than  200  yards  apart ;  on  back  passages  not  exceeding  9  feet 
in  width  to  all  new  streets  ;  and  dealt  with  the  ventilation  and 
sanitary  matters  up  to  date.  At  once  its  effects  were  seen. 
The  land  devoted  to  houses  became  greater  in  depth,  areas 
began  to  be  left  in  front  so  that  houses  were  not  close  to  the 
street,  and  streets  of  30  feet  in  width  had  from  40  to  45  and 
even  50  feet  between  the  buildings.  The  Water  Commissioners 
having  a  better  supply  of  water,  w.c.'s  became  the  rule,  and 
privies  the  exception,  until  now  a  privy  is  not  even  proposed. 

The  Public  Health  Department  is  gradually  but  surely 
getting  all  privies  converted  into  w.c.'s,  and  where  privies  are 
allowed  to  remain  for  the  present  they  are  reconstructed  on  the 
latest  ideas,  with  ash-pits  so  arranged  that  the  excreta  is 
covered  by  the  deposit  of  ashes  or  other  dust. 

Building  land  is  either  leased  for  ever  at  a  rental  per  annum, 
or  for  very  long  terms  such  as  1,000,  10,000,  or  more  years. 
The  rent  of  land  varied  from  £20  per  acre  upwards,  but  now 
£40  is  a  low  price.     The  usual  course  is  for  an  owner  to  take 
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a  lease  from  the  liead  landlord  of  a  number  of  fields,  at  a 
rent  per  acre,  lay  out  the  area  in  streets,  and  having  either 
wholly  or  partially  made  them,  let  off  the  frontages  at  a  price 
per  foot  per  annum.  The  usual  price  now  with  streets  made  is 
from  3s.  per  linear  foot  Uf>wards  according  to  the  width  of  street. 
The  lessor  takes  all  responsibility  for  the  streets,  under- 
taking to  make  and  maintain  them  until  they  are  adopted  by 
the  Corporation,  which  is  done  as  a  matter  of  course  when 
they  have  been  completed  to  the  satisfaction  of  the  surveyor 
and  maintained  in  good  order  for  twelve  months*  In  this  way 
the  ground  rent  of  a  12  ft,  house  is  from  36s.  per  annum 
upwards,  and  so  on  according  to  the  frontage  and  rate  per  foot. 
The  diagrams  facing  page  40  show  the  accommodation  pro- 
vided in  various  classes  of  house,  the  approximate  cost,  and 
rental  charged  per  week.  It  is  usual  to  collect  the  workers* 
house  rent^  weekly.  Comp>etition  lias  been  so  very  keen  that 
the  houses  are  now  fitted  with  blinds,  gas  fittings,  &c.,  and  many 
with  baths^  and  indeed  everj*  inducement  is  offered  to  incoming 
tenants.  In  September  last  a  plan  for  houses  lias  been  ap- 
provetl  in  which  it  is  profiosed  to  provide  hot  water  to  the 
scullery  of  small  houses. 

Owing  to  the  increase  of  population  the  demand  seems  not  to 

le,  and  almost  l,5tX)  such  liouses  are  built  each  year. 
The  other  day  forty  acres  of  land  were  taken  by  one  firm  to 
develop  in  this  way.  The  Tramway  Company  are  pushing 
their  lines  out  to  the  country  in  all  directions,  and  the  buildings 
are  following  owing  to  the  cheap  fares  and  ready  access  to  places 
of  emplo^Tuent. 

The  class  of  houses  erected  is  suitable  to  tbe  workers  who 
are  compelled  to  live  in  the  neighbourhood,  and  one  can  easily 
tell  by  the  houses  whether  the  occupants  arc  engaged  in  ship- 
building or  linen  manufacture  with  its  varinus  branches,  or  other 
industry*  One  feature  in  Belfast  is  that  uhiiost  everj^  family 
occupies  one  house,  the  census  of  1891  gives  the  fyllowiug 
table  :— 

4^,240  houses  occupied  by  one  fsiinily  eacli. 

two  families  each, 
three  families  each, 
four  families  eacb. 
five  families  each. 
six  families  eacb. 
seven  fumilies  each. 
1  Barrack  occupied  by  sixteen  families. 
1  Workhouse  occupit.*d  by  eiglity  families, 
1  Military  Barrack  occupied  by  one  hundred  and 
thirteen  families. 
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The  number  of  persons  owning  their  own  house  is  increasing 
year  by  year :  a  very  general  custom  being  to  pay  £15  or  more 
at  once,  and  so  much  per  month  for  ten  years,  the  monthly 
subscription  being  just  a  little  in  excess  of  the  usual  rent. 

The  density  of  population  in  the  newerportions  of  the  City 
may  be  taken  as  fifty  houses  jier  acre.  This  result  has  been 
obtained  by  actual  measurement,  and  as  the  population  is  4*8 
per  house,  gives  a  ratio  of  240  persons  per  acre. 

In  the  case  of  filled  sites  tne  whole  area  of  the  buildings 
and  yards  is  covered  with  Portland  cement  concrete  6  inches 
in  thickness,  but  no  such  site  is  permitted  to  be  built  on 
until  the  Medical  Superintendent  Officer  of  Health  first 
approves  of  it  as  suitable.  Recently  owners  have  made 
agreements  with  the  Corporation  that  they  will  not  seek 
to  build  until  the  lapse  of  seven  years  from  the  completion 
of  the  filling. 

The  houses  are  built  of  good  bricks  and  mortar,  the  outer 
walls  9  ins.  thick,  the  party  walls  4^  ins.  with  chimney 
breasts;  joists,  9  ins.  by  IJ  ins.  spruce;  1  in.  redwood  flooring; 
spruce  rafters,  4^  ins.  by  1^  ins. ;  purlins,  7  ins.  by  3  ins.  covered 
with  slates.  The  joinery  is  of  yellow  pine.  The  exterior  is 
faced,  as  a  rule,  with  red  perforated  bricks,  but  in  a  few  cases 
cement  on  common  bricks  is  used.  Party  walls  are  carried 
up  to  slates,  but  not  through  except  in  cases  of  shops  ad- 
joining dwellings. 

The  floore  of  kitchen,  yard,  &c.,  are  tiled,  but  in  cases  where 
concrete  is  insisted  on  over  yard  it  is  usually  finished  to  form 
the  yard  surface.  All  drains  are  laid  falling  to  the  passage  in 
rear.  A  house  over  a  drain  will  not  be  approved,  except 
where  it  is  impossible  to  drain  it  otherwise,  and  in  such  cases 
the  drain  must  be  made  of  heavy  cast  iron  water  pipe,  com- 
pletely surrounded  with  concrete.  The  houses  nave  few 
architectural  pretentions,  but  are  neat  and  comfortable. 

The  streets  have  footways  flagged  with  2  in.  Kilrush  or 
Caithness  flags,  or  2  in.  artificial  nags,  laid  on  a  bed  of  lime 
mortar,  granite  curbs,  granite  set  channels  one  yard  wide,  and 
macadam  centres  on  9  ins.  of  blue  stone  pitching.  In  some 
cases  trees  have  been  planted,  but  streets  must  be  40  ft.  wide 
for  this  with  11  ft.  footways,  and  wide  areas  or  gardens  in  front 
of  houses.  Gulleys  are  placed  30  yards  apart  in  each  cluannel. 
Paved  crossings  of  granite  blocks  and  sets  are  provided  at  street 
ends  and  gateways.  The  back  streets  and  passages,  if  wide 
enough  for  carts,  are  paved  with  pebbles  on  9  inch  pitching ; 
passages  too  narrow  for  carts  are  flagged  like  footways.  Lamps 
are  provided  and  fixed  by  the  Corporation,  and  are  placed  about 
50  yards  apart  on  each  side  of  street  alternately.     ,The  streets 
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are  scavenged,  watered,  &€•,  by  the  Corporation,  and  patrollej 
bv  the  Royal  Irish  Constabnlary,  The  Public  Health  Depart- 
ment inspects  each  house  regularly,  and  also  cleans  the  ash-pits 


frequenth'. 


forking  men's  houses  in  Belfast  are  popularly  described  in 
two  classes,  i.e,,  kitchen  houses  and  parlour  houses ;  eaeli  of 
those  has  various  grades,  and  the  rents  vary  from  2s.  6d,  to 
OS.  9d.  for  kitchen  bouses,  and  from  3s.  iyih  to  *>s.  for  parlour 
booses.  The  accommodation  provided  is  shown  in  tlie  diagrams 
facing  p.  40. 

Kitchen  bouses,  as  will  be  seen  from  diagram  A,  have  a 
kitchen  in  front,  with  a  small  room  behind,  looking  into  the 
yard,  which  is  sometimes  used  as  a  bedroom  and  sometimes  as  a 
sitting-room,  and  two  bedrooms  upstairs*  In  the  more  recent 
houses  the  window  of  the  kitchen  projects  like  a  bay,  adding  to 
the  area  and  cheerfulness  of  the  kitchen.  Some  owners  omit 
the  room,  and  give  the  whole  ground  floor  as  a  living  room 
with  a  window  in  front  and  rear.  The  floor  is  of  tiles,  and 
the  walls  plastered  for  3  ft.  in  height  witli  Portland  cement. 
There  are  cupboards  on  each  side  of  the  firc-])hice,  and  useful 
shelving  all  round.  The  room  behind  has  a  wtwden  floor  with 
plaster  walls  finished  grey.  Sometimes  a  fireplace  is  put  in  tins 
room,  but  not  often.  The  front  bedroom  upstairs  has  a  fire- 
place, and  every  room  not  so  provided  has  a  ventilator  opening 
to  the  outer  air.  All  windows  are  lumg  to  open.  A  scullery 
is  provided  beside  the  small  room,  and  fitted  with  sink, 
shelVing,  <icc. 

The  yard  is  tiled  or  concreted  :  plain  w.c.  apparatus,  with 
lB  gjdlon  flushing  cistern  is  fixed  at  the  i-ear  of  the  yard  in  a 
ptuilding  which  also  contains  a  covered  and  ventilated  dust- bin, 
the  walls  of  which  are  plastered  with  Portland  cement,  and 
.the  floor  formed  of  cement  concrete  3  in,  above  the  level  of  the 
rd,  with  openings  to  permit  moisture  draining  out  on  the 
^yard  surface,  A  drain  from  the  w.c,  joins  the  main  drain  in 
the  back  passage.  A  yard  gully  connected  to  the  sewer  in  the 
[passage  at  the  rear  carries  off  surface  water.  These  ash-pits 
fare  cleansed  by  the  Public  Health  Department  from  tbe  lane, 
without  entering  t!ic  yard. 


In  eases  like  the  foreizoing. 


a  ventilator  with  grate  at  level 


[>f  surface  is  placed  at  tbe  upper  end  of  the  sewer  in  passage ; 
iBnd  a  disconnecting  trap  is  placed  before  its  junction  with  the 
treet  sewer,  and  inspection  chambers  are  fixed  every  ^iOft.,  and 
position  marked  on  wall 

In  the  case  of  long  lanes,  intermediate  ventilators  are  con- 
stnicted.  The  drain  in  the  passage  is  W  in.  in  diameter  at  least, 
laid  with  a  fall  of  not  less  than  1  in  100,  while  the  house  drains 


46  wobkioh's  DWELLnrm  nr  bblfabt. 

are  laid  with  a  fall  of  not  less  than  1  in  60.  For  some  years 
the  house  drains  have  been  jointed  in  Portland  cement,  while 
the  main  drains  are  jointed  in  puddle  clay  in  the  manner  re- 
commended by  Mr.  Rounthwaite  in  his  paper  read  at  the  New- 
castle Congress. 

The  drains  of  all  houses  with  internal  w.c.'s  are  tested  by 
water  or  smoke  before  approval.  In  other  cases  they  are 
tested  if  the  Inspector  has  cause  to  doubt  the  care  taken  in 
laying  them. 

The  water  supplv  being  constant  is  brought  direct  from  the 
main  into  the  scullery,  with  a  branch  leading  t-o  the  w.c,  the 
only  cistern  being  the  flushing  cistern  in  the  w.c. 

Gas  is  laid  on  to  each  house,  and  one  light  provided  in  each 
room. 

Parlour  houses  are  shown  in  diagram  B  facing  p.  40,  and  are 
fitted  up  rather  better  than  kitchen  nouses,  and  with  the  exception 
of  the  sizes  of  the  rooms  and  heights  of  the  ceilings  are  much  on 
the  same  plan  as  houses  letting  up  to  £50  a  year.  These  houses 
are  sometimes  made  two-and-a-half  storeys  in  height,  and  have 
in  most  cases  a  little  area  from  5  ft.  upwards  in  front  of  the 
house,  enclosed  with  iron  railings ;  the  smaller  areas  being  laid 
with  concrete,  and  the  larger  either  with  coloured  gravel,  or 
cultivated  as  flower  gardens.  These  houses  are  now  in  the 
majority  of  cases  fitted  with  a  small  bath,  which  is  a  great 
luxury  to  the  cleanly  working  man.  They  have  tiled  hearths, 
and  marble  or  enamelled  slate  mantel  pieces. 

To  sum  up,  working  men's  dwellings  in  Belfast  are  rented  as 
follows: — A  house  containing  three  rooms,  total  5,000  cubic 
feet,  yard  of  not  less  than  100  square  feet  open  space,  supplied 
with  water,  blinds,  and  gas  fittings,  is  obtained  for  3s.  9d.  per 
week  free  of  all  rates  and  taxes;  one  containing  6,000  cuoic 
feet  for  5s. ;  and  one  of  7,500  cubic  feet  for  6s. 

It  should  be  stated  that  the  rates  in  Belfast  are  collected 
by  three  authorities:  Poor's  rate  by  the  Board  of  Guardians, 
Water  rate  by  the  Belfast  City  and  District  Water  Com- 
missioners, Municipal  rates  by  the  Cori)oration.  In  the  case  of 
the  latter  the  rates  on  houses  of  £8  valuation*  and  under  are 
payable  by  the  landlords,  to  whom  a  discount  of  25  per  cent,  is 
given  if  the  rates  are  paid  within  one  month  of  being  struck. 
This  has  the  effect  of  bringing  in  a  large  amount  of  money  in 
the  early  part  of  the  year. 

Some  years  ago  houses  of  15  feet  frontage  were  built  in  a 
street  40  feet  wide,  and  set  back  10  feet,  the  total  depth  of 
site  being  55  feet.  They  were  provided  with  bath,  hot  and  cold 
water,  internal  w.c,  &c.,  35s.  per  month,  free  of  all  rates  except 

*  All  Hates  in  Ireland  are  assessed  on  the  GoTemment  Valuation. 
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water,  was  reaJllj  <^Iveti,  and  they  have  never  been  unoccupied. 
These  houses  contain  on  the  ground  floor,  parlour  with  bay  win- 
dow, kitchen,  scullery',  and  pantrv' ;  on  upper  floors,  drawing- 
room  and  bed-rcMim,  with  two  attics  and  dormer  windows. 

It  may  be  interestiui;  to  say  that  the  Loca!  Government 
Board  have  not  required  tlie  Corporation  to  erect  any  houses 
instead  of  those  removed  under  the  Artizans'  Dwellings  Act  or 
the  Housing  of  the  Working  Classes  Act,  In  one  case  under 
the  former  Act  the  Corporation  took  a  site  about  two-tliirds 
of  a  mile  distant  from  the  condemned  area,  at  a  rental  of 
£50  16s.  3d.  per  annum,  and  having  laid  out  streets  thereon 
leased  the  land  with  a  covenant  to  build  houses  similar  to 
a  plan  prepared  by  the  Surveyor,  anrl  approved  by  the  Local 
Govei*nment  Board.  This  laufl  was  all  taken  up  at  a  rental 
of  £128  10s.  per  annum,  and  the  houses  wxn'e  erected  in  a 
very  short  time.  The  head  rent  of  £128  10s.,  subject  to 
£50  16s.  3d.,  or  a  net  profit  rent  of  £79  1 3s.  IKl.,  was  after- 
wards sold  by  the  Corporation,  and  brought  twenty  years' 
purchase,  the  actual  amount  being  £L,550. 

In  a  scheme  untler  the  latter  Act  the  Corporation  were  not 
asked  to  provide  houses  for  all  those  displaced,  as  it  was  shown 
at  the  Local  Government  Board  enquiry  that  arajde  house 
accommodation  was  obtainable  within  a  mile  of  the  site,  but 
they  were  required  to  provide  sites  for  35  houses*  These  have 
all  been  let  by  the  Corporation,  and  the  lessees  have  erected 
houses  in  accordance  witli  a  plan  prepared  by  the  (Corporation 
and  approved  by  the  Local  Government  Board.  Tliey  are  let 
at  rents  of  5s,  per  week  on  the  average. 

Owing  to  its  situation  there  are  exceptional  facilities  for  the 
cheap  purchase  of  materials  in  Belfast,  as  shewn  by  the 
accompanying  table : — 

1.  Rricksj  30s.  per  M.,  delivered. 

2.  Loodori  Portland  cement,  32s.  per  ton. 

3.  Lime  (local),  13s.  (xl.  per  ton, 

4.  Sand,  Is.  fid.  to  3s.  per  ton. 

5.  Spruce^  12  in.  by  9  in.  by  3  in.,  2s,  each, 

6.  Kedwood  flooring,  7s.  for  |  in.,  9s.  for  1  in.  per  square. 

7.  Yellow  pine,  2s.  to  2s.  3d.  per  cube  foot. 

8.  Slates,  125s.  per  ton  (formerly  much  less). 

(a)  Labourers^  16s.  6d.  to  17s.  6d.  j>er  week. 

(b)  Bricklayers,  Bid,  per  liour. 

(c)  Carpenters,   8^d.  per  hour. 

(d)  Plasterers,    8^d.  per  hour. 

The  above  are  trade  society  wages,  but  many  employers  pay 
higher  wages  to  the  best  men. 
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"  On  tlie  Influence  of  the  Example  of  Large  Tounie  in  relation  to 
the  Sanitation  of  their  smaller  neighbours"  by  T.  Pitney 
AsTiN,  L.S.A. 

NOTE. 

The  author  endeavoured  to  draw  the  attention  of  the  larger 
cities  and  towns  to  their  responsibilities  as  to  sanitary  progress 
in  their  neighbouring  areas  governed  by  smaller  representative 
authorities.  Just  as  no  man  liveth  to  himself,  so  no  town  is 
absolutely  self-contained  in  the  matter  of  sanitary  progress, 
and  our  larger  sanitary  authorities  determine,  to  an  extent  they 
little  think  of,  whether  the  small  Urban  District  Councils  shall 
be  up  to  date  or  not. 


*'  Drain  Testing :  Some  facts  revealed  by  testing  the  drains  of 
1,121  Jiouses  in  which  Typhoid  and  Diphtheritic  Disease  was 
thottght  to  be  present,^  by  J.  Spottiswoode  Camebok« 
M.D.,  B.Sc,  &c.,  Medical  Officer  of  Health,  Leeds. 

It  has  been  our  habit  for  many  years  in  Leeds  that  the  Ward 
Inspector  shall  make  a  special  examination  of  any  house  in 
which  disease  of  a  zymotic  character  is  known  to  have  been  present. 
The  conditions  revealed  by  such  examination  are  from  time  to 
time  classified  by  the  Medical  Officer  of  Health,  according^  to 
locality  and  nature  of  disease  and  laid  before  the  Sanitary 
authority.  The  large  amount  of  material  thus  being  collected 
is  year  by  year  becoming  increasingly  valuable,  not  only  as 
showing  the  prevalence  of  diseases  of  a  certain  character  in 
a  certam  class  of  house,  but  also  because  when  combined 
they  reveal  to  some  extent  the  class  of  house  defect  most 
common  in  the  several  districts  into  which  the  town  is  for 
sanitary  purposes  divided.  Valuable  as  this  large  and  growing 
material  has  become,  its  value  has  been,  until  recently,  less 
than  it  might  otherwise  have  been,  owing  (I)  to  the  possible 
unintentional  selection  of  those  houses  occupied  by  the  poorer 
inhabitants  of  the  city,  and  (2)  to  the  incompleteness  of  the 
methods  of  examination  employed. 

The  first  of  these  drawbacks  is  due  to  our  imperfect  acquain- 
tance with  the  localities  in  which  these  diseases  exist.  To  some 
extent  (at  least  in  regard  to  certain  of  these  maladies)  this  diffi- 
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has  been  lessened  hv  our  recent  adoption  of  the  NotiBca- 
tion  Act  of  18*St>.  The  mcompleteuess  of  our  examination  is 
chiefly  due  to  the  Iftrge  amount  of  other  work  to  be  done  bv 
the  staff ;  to  put  it  in  another  way, — to  the  inadequacy  of  their 
niimJber  for  accomplishing  a  complete  and  satisfactory  examina*^ 
tton  of  the  town.  The  day  has,  it  seems  to  mauy  of  us,  gcme 
by  when  the  duties  of  a  ward  in$i>ector  should  be  limited  to  the 
\>  n  of  nuisances  discovered  and  complained  of  by  the 

h"  icr.     If  the  sanitary  is  to  become  an  eflScient  preventive 

jiervnce,  we  must  evidently  examine  the  houses  in  our  districts 
liefore,  and  not  merely  after,  they  have  given  rise  to  disease. 

This  second  difficulty,  the  imjierfection  of  our  examination, 
has  come  about  from  want  of  the  necessary  time  for  the  com- 

Elete  testing  of  the  drains  of  every  house  examined.  We  have, 
eretof ore,  been  apt  to  content  ourselves  with  the  oniinary  ocnilar 
and,  if  necessary,  mauual  examination  of  the  appliances  and  with 
aaoertainiQ^  that  they  apt>ear  to  be  in  gomi  working  oixler, 
reserving  the  application  ot  drain  tests  for  such  houses  as  mani- 
fest some  more  or  less  visible  ilefect  or  where  the  iier^istence  of 
infective  disease  has  suijgested  their  desirability. 

Since  an  early  date  in  18U4  wo  have  made  it  our  pTrnctice  to 
supplement  the  ordinary  examination  of  the  house  by  testing 
tlie  iLrains  in  ever\'  case  of  typhoid,  diphtheria,  and  membmnous 
croup,  reported  to  us ;  requiring  a  written  report  on  a  si>ecial 
form  of  the  result.  All  houses  in  which  a  death  fn:»m  **ci*oup/* 
of  any  not  merely  neurotic  kind,  was  i^j>orted  were  siiuilarly 
dealt  with.  So  that  from  the  early  part  of  lS\i-i  U\  the  end  of 
1806  we  have  specially  tested  1121  liouses  in  wliich  typlinid  or 
diphtheritic  disesise  is  supposeil  to  have  occurred.  The  test  wo 
usually  apply  is  the  smell  test  A  soiall  grenade  containing 
calcium  pliosphide  is  exploded  beyond  tlie  trap.  The  odour  of 
the  volaOle  hydrogen  phosphide  formed  in  the  drain  or  sewer  is 
exceedingly  penetrating.* 

Taking  the  two  classes  of  disease  together  we  find  that,  of  tfie 
1121  houses  thus  examined,  no  fewer  than  30  ])er  cent  (30*o) 
allowed  the  smell  of  the  test  placed  in  the  drain,  or  sewer,  to 
enter  the  dwelling.  Precautions  were  of  course  adopted  to  prevent 
any  error  fnim  our  mistaking  the  smell  carried  from  t  he  sewer  ven- 
tilators for  the  smell  entering  directly  from  defective  drain  ])ipes. 

When  nearly  a  third  of  the  houses  examined  are  thus  found 
in  aerial  connection  with  the  sewer,  it  will  at  once  hi*  asked : 
"What  proportion  of  these  were  pn^perly  ''cut  off"  from  the 
drains  ? '      Omitting  for  the  moment  the  disconnection  of  the 

•  Dr.  dmeran  exhibited  two  diflereot  forms  of  apjiartitufl  for  applying  the 
Ittt.     Their  extreme  portability  and  the  simplicity  of    their  actio u  wna 
[plained. 
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soil  pipe  of  an  inside  water  closet,  it  may  be  stated  roundly  that 
nearly  half  the  1121  examined  houses  were  severed  from  the 
house  drain  or  sewer  in  regard  to  every  other  waste  pipe  from 
basement  to  attic.  The  exact  number  was  529  or  47'2  per  cent 
The  remaining  52*8  per  cent,  had  one  or  more  wastes  going 
either,  in  a  very  few  cases  however,  directly  into  the  drain  or 
merely  protected  by  a  trap  of  some  kind. 

This  slightly  larger  class  of  " undisconnected  houses"  in- 
cludes many  in  which  all  drains  above  ground  were  cut  off 
secundum  artemy  but  where  the  basement  drain  joined  the 
sewer  after  passing  its  contents  through  a  "box  trap,"  a 
favourite  device  with  our  immediate  predecessors.  List  us 
separately  consider  the  result  obtained  in  these  two  classes  of 
houses,  the  *'  disconnected  "  and  the  "  not  disconnected  " — the 
"  severed  "  and  the  "  not  severed."  In  doing  so  we  shall,  in  the 
first  instance,  disregard  the  treatment  of  the  soil  pipe  where  an 
inside  water-closet  obtained. 

Houses  with  Drains  Severed. — The  number  in  this  class  as 
just  said  was  529.  Of  these  16*3  per  cent,  showed  drain 
defects  capable  of  admitting  drain  or  sewer  gas  to  the  dwelling. 
In  83*7  per  cent,  no  such  defects  was  revealed  by  our  test.  In 
other  words,  of  every  100  houses  "  severed "  from  the  drain 
or  sewer  in  16 J  there  was  still  aerial  connection  between  the 
dwelling  and  the  drains. 

In  the  other,  or  non-severed  class,  the  results  as  might  be 
expected  were  still  less  satisfactory.  In  every  hundred  nouses 
of  this  class  43*2  allowed  drain  gas  to  enter  the  house  direct, 
while  the  test  findings  were  negative  in  54*8.  This  startling 
result  is  probably  more  than  a  co-incidence  as  the  examination 
was  of  nearly  600  houses. 

In  these  broad  figures  there  is  not  much  room  for  error.  One 
speaks  less  confidently  in  dealing  with  certain  groupings  of  these 
houses,  especially  in  relation  to  the  presence  of  water  closets 
within  the  dwelling.  But  the  subject  is  so  important,  as  affecting 
the  large  and  increasing  class  living  in  houses  with  conveniences 
of  this  kind  that  the  figures  are  given  for  what  they  are  worth. 

Of  the  1,121  houses  examined  on  account  of  typhoid  or  diph- 
theritic disease,  127  had  one  or  more  water-closets  built  within, 
or  partly  within,  or  entered  from  within  the  house.  Of  this 
small  number,  49  per  cent  yielded  positive  signs  of  drain  defect 
on  testing.  As  to  the  remaining  52  per  cent,  the  evidence  was 
negative.  While,  therefore,  less  than  a  third  (30*5  per  cent) 
of  the  houses  tested  in  the  whole  group,  irrespective  of  drain 
disconnections  or  the  existence  of  an  inside  water-closet,  showed 
defects,  defects  appeared  in  nearly  half  (48*8  per  cent)  when 
only  those  with  inside  closets  were  considered. 
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These  127  inside-closet  houses,  deducted  from  the  whole  inim- 
ber  examined,  leuve  994  whose  conveniences  are  outride  the 
dwelling.  Of  these,  irrespective  of  drain  disconnectiaii|  twenty- 
eight  in  every  hnndred  showed  defectj  as  against  49  where  an 
ini^ide  w.c.  existed.  So  far  as  these  figures  go  the  advantaf^e  in 
safety  from  sewer  gas  was  greatly  in  favour  of  the  liouse  with 
the  convenience  outside*  And  these  latter  (in  this  respect 
healthier)  dwelling>j  ai-e  the  dwelhngs  of  the  [loorer  class  not 
of  the  better  class. 

The  question  of  sevei'ed  and  not  severed  drains  should  not  be 
ignored  in  these  houses  with  inside  w.c.*s,  although,  as  we 
subdivide,  the  figures  become  less  trustworthy  from  their 
smallness*  Where,  in  the  entire  group  of  1,121,  the  house  had 
every  other  drain  than  that  of  the  inside  w\c.  severed,  the  prtv- 
portion  of  30*5  per  cent  of  faulty  houses  fell  as  we  saw^  to  1*1-3, 
It  was  11*5  in  houses  without,  40*2  in  those  with  an  insidL"! 
water-closet.  Where  the  houses  were  not  severed  the  30*5  per 
cent,  rose  to  43*2  in  the  whole  group,  being  45*5  iu  those 
without,  and  *j7'5  in  those  with  iuside  wx's. 


Summary* 
So  far  as  these  figures  go,  it  would  appear  that : — 
L  Nearly  one  third  of  the  1,121  houses  wx*rc  in  aerial  coin- 
munication  with  their  drains. 

2.  This  fault  was  more  than  twice  as  common  ^vhere  dis- 
connection of  ivastes  had  not  been  carried  out ;  namely,  its  43 
in  the  non-severed  to  16  in  those  **  cut  off.*' 

3.  Neglecting  disconnection,  a  waterK'toset  m«*Wt' //^e  dwelling] 
increased  by  four-sevenths  the  chances  of  the  entrance  of  drain 
air,  raising  the  faulty  proportion  from  2H  ttj  49  per  cent. 

4.  Where  severance  of  other  wastes  was  effected,  the  risk  of 
direct  aerial  connection  with  the  sewer  increased  from  12  per 
cent,  in  houses  with  closets  outmde  the  dwelling  ft*  40  per  cent. 
where  they  were  inside. 

5.  Where,  on  the  other  hand,  drain  scv^-rance  was  incomjilete, 
the  risk  was  greater  whatever  kind  of  closet  w^as  in  use,  but 
rose  from  41  per  cent  in  those  ivithout^  to  t^H  per  cent,  in  those 
teith  an  inside  convenience. 

The  table  appended  to  the  paper  gives  tlie  following 
results : — ^ 

Perce^iUigt  of  houses  in  aerial  cofuiectiau  with  tiieir  draitts  where : 

Wastes  were  severed  and  closet  outside  ,.,     11*5 

Wastes  not  severed,  but  closet  outside  ,•.     41'5 

Wastes  severed,  but  closet  inside         ...  ,,,     40*2 

Wastes  not  severed,  closets  inside        ...  ...     67*5 
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These  figures  niav  perhaps  warrant  some  of   the  follomng 

Conclusions, 

1.  As  even  in  houses  free  from  the  special  dangers  due  to 
the  presenee  of  a  water  closet  within  the  dwelling,  and  further 
protected  by  tlie  disconncctiun  of  all  other  waste  pipes,  drain 
testing  revealed  seritjus  defects  in  nearly  12  per  cent*  of  those 
tested,  it  is  obvious  that  there  should  be  a  regular  systematic 
and  periodical  testing  of  all  house  drains, 

2,  This  periodical  examination  by  tests  should  be  three  times 
afl  frequent  wliere,  thougli  free  from  the  special  dangers  attend- 
ing the  inside  closet,  the  other  waste  pipes  arc  not  ^'cut  off** 
outside  the  house. 

3,  It  should  also  be  three  times  as  frerpieiit  AvherCj  though 
all  other  wastes  tWQ  disconnected,  there  is  a  water  closet  witliin 
or  benrath  the  dwi-lling. 

4.  It  should  be  six  times  as  frecpient  where  there  is  the 
double  danger  of  an  inside  water  closet  and  of  undisconnected 
house  wastes. 


TAnLE  showifttj  drain  test  findinffs   in  1^122   kousei*   in   which 
typhoid  or  diphtheritic  disease  was  suppojted  to  have  been  present. 


• 

HouHes. 

Percentfig#. 

Found  Fmalty.       Bwult  N«g«tlT». 

The  whole  ((roup.,, .,..„.„ 

Waatea  *'aevered"  .»., 

Wftdtefi  not  *^ severed"   ,. * 

1121 

59-2 

3051 

16-2(5 
43-24         , 

69*49 

56'7B 

Convenience  outside  ,., 

9M 

442 
5n2 

2817 

41-49 

71'83 

Wastes  "severed"  

gS-46 

Wastes  not  "severed''    „...,.,. 

58*i^I 

Cloaet  inside 

127 

87 
40 

4B-d2 

40-23         1 
67-50 

5118 

69*77 

Wsstea"  severed  " 

Wasftea  not  "  severed  "    

32-60 

*' Severed"  means  that  every  waste,  other  than  the  soil  pipe, 
comes  through  an  outer  wall  and  discharges  in  the  open  air 
outside  the  Imuse. 


**  Oitght  Manure  and  Stable  and  Cowf^lied  Litter  to  he  Collected 
at  Fublic  or  Private  Expense  ?  ''  A  Question  with  a  Note^ 
bij  John  F,  J.  Sykes,  ALD.,  D.Sc.^  M.O.IL  St,  Pancras, 

(Fellow.) 

There  is  no  very  great  difficulty  in  obtaining  the  removal  of 
mannre  during  the  major  part  of  the  year,  but  in  London 
daring  J  iily  and  Aupist  farmers  and  market  gardeners  do  not 
want  manure,  in  fact  decline  to  receive  it.  There  is  therefore  a 
difficulty  in  disposing  of  it,  and  this  gives  rise  to  successive 
troubles.  During  these  two  months  there  is  another  difficulty 
in  the  fact  that  market  gardeners  and  fanners*  carts — which  ut 
other  periods  of  the  year  take  the  manure  out  of  London — are 
so  anxious  to  save  time  in  bringing  produce  in,  that  tbey  make 
the  return  jouniey  immediately  they  liave  discharged  their 
loads^  and  without  calling  for  manure* 

Another  difficulty  is  that  the  railway  companies  are  extremely 
busy  during  these  two  months,  both  with  carrying  market 
produce,  and  holiday  makers,  so  that  not  only  aix*  they  anxious 
to  keep  their  lines  clear  of  less  remunerative  traffic,  but  t\my 
cannot  afford  to  allow  trucks  full  of  manure  to  remain  idle  in 
their  countrj"  sidings  because  tlie  fanners  do  not  want  it,  and  it 
can  neither  be  sold  nor  otherwise  got  rid  of.  It  is  therefore 
perfectly  clear  that  whether  private  individuals  or  public 
bodies  collect  the  manure,  the  difficulty  of  getting  rid  of  it 
when  collected  would  remain  the  same. 

This  difficult}^  of  disposal  is  the  reason  why  the  manure 
accumulates  antl  then  gives  rise  to  nuisance.  Nuisances  so 
arising.  Sanitary  Authorities  attempt  to  abate,  by  bringing 
pressure  to  bear  upon  the  owners  of  the  accumulated  manure 
who  are  the  occupiers  of  the  stables  and  cowsheds.  These 
occupiers  find  that  they  c^inuot  obtain  the  removal  of  tlieir" 
manure  during  the  months  mentioned  except  at  considerably 
increased  cost;  and  under  the  pressure  of  Sanitary  Authorities 
they  turn  round  and  endeavour  to  tlu'ow  the  onus  uj»on  these 
authorities  of  removing  their  manure  at  the  public  cx]>cnse, 
that  is  to  say,  of  shifting  the  burden  and  the  cost  from  the 
private  to  the  public  purse. 

Pursuing  the  matter  further,  it  becomes  a  question  of  w^eigh- 
ing  the  a(ti'ant4iges  and  fli  sad  vantages  sanitarily,  executively, 
administratively,  and,  above  all,  |>ecuuiarily,  of  removing 
manure  and  other  stable  and  cowslied  refuse  by  public  bodies 
rather  than  by  private  individuals.     Provided  the  removal  is 
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siiperriscrl  and  coutrolletl  by  public  bodies  tliroiigli  public 
officers,  the  first  tbret?  points  should  be  about  equal  in  either 
case  ;  the  last,  the  question  of  cost,  is  the  only  one  tiiat  makes 
a  serious  difference,  aud  this  resolves  itself  into  a  question  of 
whether  it  is  or  is  jwt  deairable  thai  the  ithole  eommumti/  should 
pay  for  the  rmioval  of  the  mamtre  and  litter  of  thoae  who  keep 
horseJi^  donleySy  or  cows  for  trade  pitrpo-ses  or  for  their  private 
enjoyment. 

Dividing  tlie  refuse  i>rcKluccd  hj  the  coniin unity  into  soiled 
waters,  excreta,  road  s\veei>iug5,  domestic  refuse,  maunre,  aud 
trade  refuse,  the  fii-st  four- — which  the  whole  community  help 
to  produce  more  or  less  equally — are  collected  and  removed  at 
public  expense,  and  in  the  benefits  of  this  the  whole  community 
share.  But  with  regard  to  manure  aiid  trade  refuse  the  whole 
community  are  not  prod  nee  rs,  and  it  is  a  question  of  pohcy 
for  the  whole  community  to  express  its  opiuiou  as  to  whetlier  it 
will  be  willing  to  bear  the  hunleu  and  expense  of  removing  the 
manure,  and  ]>erhaps  also  the  trade  refuse,  of  those  members 
of  the  comnuuiity  wlio  produce  tbem  and  derive  profit  or  pleasure 
from  their  produetiuu. 

The  question  is  a  very  serioos  one  on  account  of  the  huge 
expense,  and  it  is  necessary  also  to  bear  in  mind  that  it  must 
include  the  Omnibus  Companies*  stables.  Job  Masters'  and 
Livery  stables^  Carriers'  stables,  Raihvav  Companies'  stables, 
aud  the  mews  and  stables  of  many  liirge  firms  and  businesses. 
On  the  otlier  hand,  at  the  present  moment  i>ub!ic  authorities 
remove  at  public  ex|>ense  horse  droppings  amongst  the  road 
sweepiniTs,  hut  this  does  nut  include  stable  Mtten 

The  Medical  (Jfficer  of  Health  of  tlie  Crnuity  of  Loudon  is 
now  making  an  inaniry  into  the  nmtter  on  behalf  of  his 
Council,  but  it  woulrj  be  of  great  utility  to  all  those  interested 
in  this  question  to  hear  the  opinions  of  this  Congress. 


**  Note  on  the  Munich  Shu^hter-houee  and  Cattle  Market ''  Ay 
C.  Guilds,  MD,  (Oxon.),  D.P.IL 

(Member). 

The  buildings  of  tlie  Munich  vSlaughter-house  and  Cattle 
Market,  commenced  in  March,  187fi,  nere  formally  openetl  in 
August,  1H7H. 


C.  GHIIiDS, 


The  site  occnpied  by  these  buildings  is  practically  well  outside 
the  city,  at  it*  sooth- western  angle,  in  direct  communication 
with  the  Southern  Kailway,  and,  through  that  railway,  with  the 
chief  central  station. 

The  buildings,  with  their  enclosing  wall  (a  little  over  8-ft. 
iiigh),  cover  about  25  acres  ;  provision  being  made  for  futtire 
extension* 

The  Cattle  Market  is  in  direct  contact  with  the  Southern 
Kailway  Station,  and  is  separated  from  the  Slaughter-house  by 
a  road  of  about  32  yards  width. 

(-4)— The  Slaughter-house. 

For  the  Slaughtering  of  different  animals,  six  halls  (g^  ij^  jf, 
A,  A,  and  j)  were  provided  in  parallt'l  lines,  separated  from  one 
another  by  roadways  about  5<J-ft.  wide. 

Three  of  these  halls  (g,  g^  (j)  are  for  the  slaughter  of  large 
cattle.  Each  consists  of  two  parts  about  4l)-yds.  long  and 
Uvvds.  broad,  separated  from  one  another  by  gangways  about 
2U-ft,  wide. 

Each  hall  contains  80  slaughter  places,  and  is  fitted  with 
appliances  convenient  for  slaughtering,  dressing,  cleansing, 
flushing,  &C.  Air  is  freely  admitted  by  numerous  openings. 
Direct  sunlight  is  excluded  by  jalousies  mudv  of  upright  inm 
plates,  fixed  outside  the  windows  in  such  a  way  tliat  they  can  be 
adjusted  for  this  purpose  according  to  the  position  of  the  sun. 

The  two  halls  (7^  h)  for  slaughter  of  small  cattle  are  similar 
in  size  and  construction.  That  for  swine  (j)  differs  by  being 
about  20'ft  wider,  and  has  special  ajipliaiices,  on  a  large  scale, 
for  scalding  and  scraping  the  carcases. 

Smaller  buildings  are  provided-^ 

(k)  For  the  slaughter  and  examination  of  tliseased  animals, 
also  for  the  slaughter  of  horses  (in  a  separate  hall). 

{/)  For  the  collection  and  removal  of  dung. 

(m)   For  quarantine  stalls. 

(w)  For  skin  and  suet  chambers. 

(o  &  p)  For  the  collection  of  blood, 

(</)  For  the  cleansing  and  scalding  of  stomachs,  intestines,  &e- 

(/f,  n)  For  the  stalling  and  preparation  of  animals  wliicli  are 
about  to  be  slangliteretl. 

(t,  11,  &  v)  Ft>rnianag*'meut  and  finance  oHices,  with  dwell ing- 
rooms  for  some  of  the  officials. 

{B) — The  Cattle  Market 
The  Cattle  Market  occupies  about  eleven  autl  a  half  acres, 
and   pi*ovides^   for  the  stalling,  feeding,  and    watering  of    the 
animals. 
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It  consists  of 

(oj  a)  Two  large  market  halls  for  large  animals. 
(a^j  a^)  Two  smaller  halls,  containing  stalls  for  those  large 
animals  which  are  ready  for  slaughter. 

(&)  A  large  market  hall  for  living  swine  and  sheep. 

(c)  A  large  market  hall  for  living  calves,  and  for  slaughtered 
calves  and  swine. 

(d)  A  central  weighing- house. 

(e)  A  restaurant. 

(  /  )  Stiibling  and  carriage-houses. 

The  population  of  Munich  in  1878,  when  the  Slaughterp 
house  and  Cattle  Market  were  opened,  was  a  little  over  200,000; 
at  i)resent  1897  it  is  (like  that  of  Leeds)  about  400,000. 


^^ Rural     Sanitary    Admtnistratioriy*    hy    GODFKET    Cabtbb, 

M.R.C.P.ED. 

ABSTRACT. 

The  author  prefaced  his  remarks  by  drawing  attention  to  the 
great  benefit  which  had  accrued,  from  the  efficient  workingof 
tlie  Public  Health  Acts,  in  our  large  cities  and  towns.  The 
death-rates  had  steadily  diuiinislied,  grave  insanitary  conditions 
had  been  rectified,  and  tlie  medical  officers,  backed  up  by  an 
efficient  subordinate  staff,  were  always  available,  and  willing  to 
investigate  every  case  of  zymotic  disease,  and  take  all  available 
measures  for  safeguarding  the  public  health.  These  officers 
were  a  body  of  gentlemen,  specially  qualified,  both  by  intrinsic 
merit,  professional  attainments,  and  the  possession  of  diplomas 
in  public  health,  for  the  duties  they  were  called  upon  to 
perform ;  and  they  were  under  an  obligation  to  give  their  whole 
time  and  attention  to  the  work.  But  elsewhere  in  the  country 
things  were  different.  All  areas  which  were  not  included 
within  the  jurisdiction  of  the  nearest  urban  authorities,  were 
constituted  into  rural  sanitary  districts.  These  were  presided 
over  by  the  district  councils,  who  appointed  medical  officers  of 
health,  and  sanitary  inspectors  for  their  respective  localities. 
In  Public  Health  Acts  many  powers  were  left  optional,  to  be 
exercised  or  not,  at  the  discretion  of  the  local  governing  bodies. 
Much  more  apathy  existed  in  the  rural  councils,  than  in  the 
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case  of  the  urban  ones  an  all  that  concerned  hygiene.  There- 
fore, the  optional  powers  which  larlianieot  liad  granted  to  all, 
were  allowed  to  He  dormant  in  country  districts^  A  minimum 
of  power  was  given  to  the  iledical  Officer.  He  was  appointed 
by,  and  a  servant  of,  the  council,  liable  to  have  his  reconi- 
ineudations  negatived  at  any  time,  and  (as  in  a  recent  case  near 
here)  liable  also,  to  be  threatened  with  dismissal,  if  he  go 
counter  to  the  views  of  his  employers.  For  his  services  he  is 
remunerated  at  the  nite  of  from  £10  to  £3U  a  year^  and  is, 
theref<:>re,  of  course,  engaged  in  private  practice. 

The  insanitar}^  condition  of  country  districts  in  general  was 
then  gone  into  in  detail,  and  instances  were  given  of  whole 
villages  where  the  sewage  passed  straight  on  to  the  land;  where 
no  powers  were  adopted  by  the  health  authorities  to  empty  cess- 
pools, clear  ash-pits,  or  afford  a  projier  supply  of  pure  drinking 
wat>en  Any  request  on  behalf  of  an  individual  house  holder  for 
attention  was  met  by  a  direct  '*  non  possnmus,"  and  he  was  told 
either  to  do  it  himself  or  make  his  lamllord  abate  the  nuisance. 
The  ihriuking  water  was  often  from  private  %vells  whuse  gather- 
ing ground  was  in  close  proximity,  or  actually  beneath  the  soil 
upun  which  the  sewage  mn  ;  and  detailed  chemical  analyses 
were  given  of  water  now  in  nsc  for  such  purposes,  which  revealed 
a  com|x»sition  of  but  slightly  diluted  sewage.  These  people  were 
drinking  this  water  Ifi  years  ago,  and  they  arc  drinking  it  now. 
The  children  in  these  districts  do  not  thrive  well,  and  suffer 
from  sickness,  diarrh*pa,  and  enlarged  trmsils.  lustances  were 
given  and  actually  inspected  by  the  author,  where  ash-j>it 
refuse,  in  a  state  of  offensive  decomiKJsition,  was  carted  on  to 
the  bye-lanes  by  the  poorer  inbalntauts,  and  left,  owing  to  the 
statement  they  receivetl,  that  there  were  no  |}owt'rs  in  that  dis- 
trict for  its  removal  by  the  authorities.  No  systematic 
inspections  were  made  to  investigate  or  find  out  nuisaiices,  as  is 
distinctly  stijiulated  for  in  the  Health  Acts,  and  the  water  w^ith 
which  the  dairy  milk  cans  are  w^ashed  was  often  grossly  polluted, 
and  the  state  of  the  farm  premises  in  a  neglected  and  unhealthy 
condition.  It  was  impossible  that  solid  advance  could  be  made, 
except  by  a  far-reaching  reform  in  these  matters.  It  is  now 
well  understood  that  consumption  is  nut  liereditary,  it  is  always 
acquired,  and  a  fi'equent  source  of  infection  is  milk  and  the  use 
of  til bercn Ions  meat. 

It  is  thought  tliat  diphtheria  and  scarlet  fever  may  be  spread 
by  the  milk  of  infected  cattle,  yet  no  proiK^r  supervision  over 
dairies  or  milch  cows  is  carried  ont 

The  position  of  things  in  the  small  town  of,  say  5,000 
to  10,O(H)  inhabitants  is  but  little  better,  and  sanitary  ad- 
ministration is  not  much  more  than  a  form,  and  the  drawing 
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up  of  statistics.  It  is  tnic  that  the  institation  of  Medical 
Officers  to  tlie  County  Councils  has  been  of  incalculable  service. 
They  are  highly  specialised  experts,  who  are  giving  their  full 
time  and  ability  to  the  public  welfare.  We  hear  of  them 
everywhere,  condemning  a  water  supply  here,  a  sewage  effluent 
there,  or  devising  means  for  the  purification  of  our  streams. 
But  they  cannot  be  ubiquitous,  and  they  require  skilled  help  to 
further  their  aims.  I  would  suggest  the  active  advocacy  of  the 
following  recommendations. 

1.  The  Institution  of  a  Minister  of  Public  Health. 

2.  That  every  Medical  Officer  of  Health  shall  possess  a 
special  diploma,  in  addition  to  his  medical  degrees,  and  shall 
not  be  engaged  in  private  practice. 

3.  That  the  present  small  and  numerous  rural  sanitary 
districts  be  linked  up  into  larger  areas  on  the  basis  of  our 
parliamentary  electoral  districts. 

4.  That  each  such  area  shall  be  administered  by  a  medical 
officer  who  shall  confine  himself  to  such  duties  only.  He 
should  be  responsible  for  the  general  sanitary  administration  of 
his  district,  for  vaccination  (which  at  pi'esent  is  grossly 
neglected  by  the  Guardians),  for  drainage,  for  purity  of  water 
supply,  and  should  have  notified  to  him  all  cases  of  zymotic 
disease.  The  su[)ervision  of  foods  and  analysis  of  milk, 
butter,  &c.,  would  naturally  fall  to  the  Sanitary  Inspector  and 
County  Analyst. 

5.  That  the  Health  Officer  be  appointed  by  the  higher 
sanitary  officials.  To  these  only  should  they  be  responsible  for 
the  fulfilment  of  their  duties. 

The  optional  clauses  in  the  Public  Health  Acts  would  thus 
be  rendered  of  little  effect,  for  the  jurisdiction  of  local  governing 
bodies  would  be  abolished.  The  administration  of  laws  in 
accordance  with  the  dictates  of  the  fundamental  principles  of 
health,  is  not  a  matter  for  the  opinion  of  men,  quite  ignorant, 
by  the  absence  of  scientific  education,  of  the  elements  of  sanitary 
science.  No  Health  Act  yet  passed  comes  up  to  the  bare 
necessity  of  the  situation,  and  to  render  its  application  optional 
is  to  insure  its  failure. 

6.  It  should  be  illegal  for  any  house  to  be  let  to  a  fresh 
tenant,  or  new  house  taken  possession  of,  until  the  owner  has 
received  a  fresh  certificate  from  the  District  Medical  Officer, 
certifying  as  to  its  sanitary  condition,  and  its  fitness  for 
occupation. 
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CONGRESS     AT     LEEDS. 


CONFERENCE   OF   MEDICAL  OFFICERS 
OF    HEALTH. 


The  pi-oceeJiiif^s  of  the  Conference  commenced  with  :ui  address 
by  the  Presidiiit,  E.  C.  Seaton,  M.D.,  F.IU J.P.,  F.C.S., 
publisihed  in  the  Journal,  Part  111.,  Vol.  XVIIL 
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^ PotiQntnff  by  Canned  Foods;   Hints   on    its    Free ent ion ^*'    hj 
J.  Bro^i-n,  M.D.,  Medical  OflBcer  of  Health,  Bacujj. 

From  time  to  time  the  public  is  scared  by  reports  in  the  daily 
papers  of  persons  being  poisoned  by  canned  foods.  Proliably 
some  of  the  reports  are  not  true.  Those  largely  interested  in 
the  trade  believe  that  very  few  of  these  reports  are  true,  and 
that  a  fatal  case  is  very  rare  indeed,  and  when  one  has  occurred 
it  has  been  through  gross  carelessness  in  the  person  not  nsing 
the  senses  of  sight,  taste  and  smelL  The  interests  involved  are 
so  important,  in  regard  to  the  extent  of  the  business  done  and 
the  enormous  boon  conferred  to  the  working  classes  in  having 
cheap  foods  and  many  fruits,  which  if  liome-grown  would  be 
Inmries  for  the  rich  only,  that  one  should  be  most  guarded  in 
dealing  \vith  this  question. 

Immense  Trade. 

The  canned  ftjod  trade  is  an  enoiTnous  one.  Unfortunately 
the  Board  of  Trade  cannot  furnish  us  with  statistics.  It  luis 
been  stated  that  581,000  lbs,  of  canned  foods  are  consumed  daily 
in  this  country  ;  that  tinned  salmon  is  so  popuhu'  that  two 
million  i>eople  eat  it  eacli  day.  One  private  fii-m  in  Liverpool 
has  a  turnover  of  over  twenty  million  cans  per  year.  The 
American  Bureau  of  Statistics  states  that  their  exports  of  canned 
beef  alone  was  6a,<JiKH,lK()  lbs,  from  June,  1-^95^  to  June  189<J, 
and  the  following  year  was  54,019,722  lbs.  In  passing  through 
the  streets  of  our  cities,  towns  and  villages  we  see  the  windows 
literally  decorated  with  caruied  goods.  We  are  really  living  in 
what  might  be  aptly  termed  the  **  Canned  Food  Age." 

llEDIOAL  AND    SCIENTIFIC    EVIDENCE. 

My  enquiries  are  based  not  on  newspaper  reports  got  up  to 
'  the  public,  but  from  medical  and  sanitary  journals.     In 
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these  cases  medical  men  have  ffiven  reports,  which  prove  to  s 
demonstration  that  cases  of  poisoning  ao  occur,  and  that  som 
have  proved  fatal.  As  medical  officers  of  health  we  are  boani 
to  take  notice  of  this,  and  as  custodians  of  public  health  U 
suggest  such  measures  as  shall  safeguard  the  h^th  and  lives  o 
the  people. 

I  nave  collected,  grouped,  and  epitomised  reports  of  poisoni 
frorti  canned  foods  that  have  appeared  in  the  medical  journal 
since  1879.     Probably  I  have  not  observed  all  the  cases 
ported. 

Class  A. — ^Poisoning  from  Canned  Meat. 
This  includes  Beefy  Mutton^  Rabbits,  and  Tongues. 

1. — 1879.  Twenty-one  persons  made  ill  from  eating  canneA 
tongues,  reported  by  Dr.  Brown,  Bacup.  "British  Medical 
Journal,"  1879. 

2. — 1882.  Familv  of  five  persons  in  Northampton.  Canned 
meat     "  British  Medical  Journal,"  1882. 

3.— 1882.  Family  in  Middlesborough.  Tinned  meat  "British 
Medical  Journal,"  1882. 

4. — 1885.  Three  persons  in  Edinburgh.  Canned  meat 
"  British  Medical  Journal,"  1885. 

5. — 1885.  Boy  died  from  eating  canned  meat  "Lancet^" 
1885. 

6. — 1887.  Father,  Mother,  and  child  aged  18  mouths ;  the 
latter  died.  Canned  Mutton.  "British  Medical  Journal^" 
1887. 

7. — 1887.  Man,  wife  and  child.  Canned  tongue.  '*  British 
Medical  Journal,"  1887. 

8. — 1889.  Child  died  from  eating  the  scrapings  from  empty 
meat  cans  at  West  Bromwich.  "  British  Medical  Journal, ' 
1889. 

9. — 1890.  Man  and  wife  died  from  eating  canned  meat 
"  British  Medical  Journal,''  1890. 

10. — 1892.  Family  in  Oldham.  Tinned  pigs*  tongues.  Re- 
ported by  Dr.  Sutton. 

11. — 1892.  Family  of  eight  persons.  Canned  Beef.  *'  Britbh 
Medical  Journal,"  1882. 

1 2 . — 1892.  Woman  died  from  eating  canned  beef.  "  British 
Medical  Journal,"  1892. 

13. — 1892.  Family  poisoned  by  ox  tongues.  "  British 
Medical  Journal,"  1892. 

14. — 1895.     All  the  members  of  two  families  from   eating 
tinned  meat.     One  proved  fatal.     "  British  Medical  Journal, 
1895. 
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CloMM  B. — ^PotSOMXG    FROM    CaNNED   FiSH, 

L — 18M*  Three  persous  made  ill  by  eating  tiimod  s^ilmon 
at  Gr«it  Bowden,     **  Lancet^''  1884, 

2,^ — ^Mother  and  son ;  the  lattor  died,  Tiiinocl  salmon. 
**  British  Medical  Journal,"  1N84. 

3w — 1885,  Professor  Attfield  reported  a  case  of  death  frnm 
eating  canned  salmon. 

4. — 1887,  Death  from  eating  canned  salmon  rt'i>orteil  in 
**  Sanitary  Record,"  1887, 

5.— 1888.  Family  made  ill.  Reported  bv  Dr.  Wear. 
**  Lancet,"  1888. 

6. — ^1891.  Six  persons  in  London;  one  died.  Canned  salmon. 
«  British  Medical  JournaV  1 891 . 

7. — 1892,  G*?ntleman  ate  six  t«irdines  and  died;  his  servant 
ate  one  and  was  ill.     *' British  Medieal  Journal/*  1892, 

8. — 181*6,  Four  persons  made  ill ;  one  died,  Catnied  satman. 
**  British  Medical  Journal;'  18U*;. 

Cim9  C— Poisoning  from  Canned  Fkuits, 

1. — 1884.     Six  persous  made  ill.     Canned  tomatoes. 

2. — 1890.  Four  persons  poisoned  by  cnnnetl  cherries.  **  British 
Metlical  Jounial/'  1890. 

3. — 1893.  Family  of  six  pei-sons  poisoned  by  canned  tomatoes. 
« Public  Health  Epitome,"  1893. 

Salts  of  tin  were  found  in  the  liquor  of  each  can  in  Class  C. 

In  Class  A  there  were  six  deaths. 
In  Class  B  there  were  six  deaths, 
la  Class  C  none  were  reported. 

A*  Canned  Meats, — Tbe  poison  is  probably  due  to  one  of  the 
ptomaines,  which  are  of  bacterial  origin,  and  nuiy  have  !»een 
priKlnetHl  (1)  Ix^fore  the  meat  was  canned;  (2)  after  caunin;^:; 
and  (^)  after  being  opened.  In  the  first  the  toxie  properties 
are  probably  rendered  inert  by  the  sieaminir  pmcess,  but  tfie 
nutritive  value  of  the  meat  is  lessened.  In  the  secund  ease  the 
can  is  nsually  in  that  condition  technically  kni>wn  as  *•=  b!(Mvn/* 
The  f^ases  prtKhiced  by  putrefaction  cansin*^  so  threat  intenud 
pressm-e  that  tbe  ends  are  convex  instead  of  concave.  There  is 
little  tlanger  of  anyone  consuming  these,  as  the  putrid  condition 
and  ba<l  smell  are  so  manifest,  Tbirdly,  after  bcin^x  oj>ened 
mider  certain  conditions  of  the  atimrsphere,  as  humidity  and 
temperature,  fwids  are  raiiidly  acted  upon  by  bneteria,  which 
form  toxincs,  souie  of  which  are  more  dangerous  than  mineral 
poisons.  This  is  particularly  so  in  regard  to  tisli,  sidnion  being 
the  worst.     It  is  only  just  to  say  that  tlie  whole  sale  aiul  retail 
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trarlers  are  most  careful  in  examining  cans  and  rejoctin|r  iho^^e 
which  arc  blown  or  pierced ,  This  is  in  all  probability  why  the 
cases  of  poisoning  arc  not  more  frequent. 

B,  Canned  Fifth. — In  tliis  ]>toin nines  are  the  chief  poisons, 
salraon  being  the  kind  of  Hsh  whicli  in  neiirly  all  cases  has  been 
nssociated  witli  poisoning.  From  what  one  has  read  in  the 
daily  press  and  from  the  physical  conditions  of  some  cans  of 
salmon  it  is  probable  that  a  good  deal  of  it  undergoes  putre- 
factive changes  before  being  canned.  We  have  seen  sahnnn 
which  bus  had  a  paleishj  yellow  colour,  soft,  and  friable,  in 
contrast  witli  the  firm,  red,  and  flaky  appearance  of  sound 
muscle.  Caimed  salmon  is  not  very  popular  with  the  pnblie* 
The  great  canning  firms  will  do  well  to  take  all  necessary  steps 
to  ensure  that  all  meats  and  fish  are  prepared  and  canned  under 
the  strictest  hygienic  conditions. 

C*  Canned  I*rmt8, — In  these  the  salts  of  tin  and  zinc  have 
l»een  the  jK^jsons.  I  uni  not  aware  of  any  case  having  ended 
fatally.  The  symptoms  have  been  those  usually  associated 
with  metidlic  poisons.  From  the  analyses  which  I  have  made  I 
find  that  cans  in  which  lead  is  used  in  tinning  or  soldering  that 
these  are  present  in  the  fruit  and  syrup,  due  firstly  to  the 
action  of  natural  acids,  and  secondly  due  to  galvanic  action. 
The  amoinit  of  lead  in  some  pears  and  apricots  was  such  that  in 
time  it  woultl  produce  plumbisni  w^th  its  manifold  s>Tnptoms. 
The  amount  of  metal  in  some  cans  was  sufficient  to  give  the 
fruit  a  mctalHc  taste. 

At  least  one  case  has  proved  fatal  fi^om  leail  poisoning  in  a 
child.  Professor  Lowry,  of  Baltimore,  made  a  post  mort^mi, 
ami  found  lead  in  tlie  viscerij,  also  in  the  oil  and  sardines 
remaining  in  the  tin.  The  verdict  was  **  Death  from  lead 
poisoning  from  a  sardine  tin  improperly  soldered.'' 

Some  Chemical  and  Physical  Observations. 

1.  Acid  Reactioiu — ^There  was  an  acid  reaction  in  all  the 
liquids  of  the  cans  of  meat^  fish,  and  fruits  except  one,  a  i-an 
of  oysters,  which  was  almost  neutral  or  feebly  acid.  The  acid 
w^as  organic  ;  no  mineral  acids. 

'2.  State  of  the  Tins. — More  or  less  corrosion  and  discolour- 
ation present  when  metallic  salts  present  in  the  liquid. 

3.  Metallic  (Jontamiuafion. — In  meats  the  met^U  is  chiefly 
found  w^herc  it  is  in  contact  Avith  the  soldering  antl  phiting;  in 
fruits  it  is  present  in  tlu'  syrup :  also  throughout  the  substance 
of  the  fruit.  In  the  syrups,  with  but  one  or  two  exceptions,  a 
certain  amount  of  tin  and  lead  (when  ternc  plating  has  been 
used)  have  been  present.  Mr.  Wynter  Blytii  examined  over 
twenty  cans  of  fruits,  and  found  tin  in  every  otu\  the  amount 
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being  1*58  to  11*05  grains  per  lb.  Dr.  Sedgwick  also  found 
tin  salts  in  every  case  of  apricots^  pine  apples,  peaches,  and 
tomat4>es,  tliat  he  examined.  Dn  Lnff  examined  syrup  from  a 
can  of  cherries,  which  had  caused  metallic  |K)isoning,  and  found 
the  enormous  amount  of  1*9  grains  of  oxide  of  tin  for  each 
ounce  of  juice.  Each  person  poisoned  had  taken  from  four  to 
ten  grains  of  malate  of  tin. 

4.  Piatintj  and  Soldering. — Being  fortunate  in  having  a 
nnmljer  of  canned  foods  for  examination,  I  am  able  to  compart* 
the  plathig  and  soldering  of  over  twenty  years  ago  with  that  of 
to-day.  The  old  cans,  when  0]>ened,  showed  a  bright,  silvery 
appeai'ance,  and  the  soldering  free  from  corrosion,  and  very 
n:uTow  seams.  No  lead  was  to  be  detected  in  the  plating. 
Two  cans  which  wei*e  of  recent  date  had  double  sealing^,  one 
was  lobster  and  the  otlier  salmon.  Both  were  suspicious  in 
their  physical  appeamnces.  None  of  this  stamp  were  discovered 
among  tlie  old  firms.  It  has  been  stated  that  some  American 
firms  reseal  blown  tins.  The  cans  then  have  their  former 
normal  concave  appearance  again. 

Effects  of  Agk, 

All  canned  foods  are  better  for  being  nsc'd  soon  after  canning. 
How  long  foods  liermetically  sealed  will  keep  is  not  definitely 
known.  Fortunately,  having  had  canned  foods^  inchiding 
meats,  soups,  rabbits,  giblets,  oysters,  etc.,  of  from  twenty  to 
thirty  years  old,  1  found  that  the  tins,  though  rusty  outside, 
were  perfectly  good  inside,  none  were  blown.  The  meats  wei'e 
sound,  though  not  as  fresh  and  tempting  to  the  eye  as  recency 
canned  foods.  One  family,  consii^tiiig  of  seven  persons,  con- 
sumed over  to  cans,  and  another  lot  of  1^>  canned  rabbits  was 
fartaken  of  by  a  club.  In  no  instance  was  anyone  made  ill, 
n  canned  fmits  the  effect  of  age  is  of  greater  importance,  ag 
the  acids  of  the  fruit  dissolve  by  chemical  and  galvanic  action 
the  plating  and  solder.  It  has  been  shown  by  Professor 
Guteau,  of  Paris,  that  the  amount  of  metal  increases  with  age 
as  follows;  1st  year,  1*2  mil.  grs.  per  kilugram:  in  two  years, 
2*1  mil,  grs. ;  and  after  three  years,  4*2  mil.  grs,  per  kilogi-am. 

Hints  ox  its  Prevention, 

W}iat  the  Trade  should  do, — All  t!ic  canning  stations  for 
meats,  fish,  and  fruit  should  be  under  the  control  of  such  by- 
laws of  the  sanitary  authorities  as  will  ensure  that  all  the  con- 
ditionii  necessary  to  the  purity  and  soundness  of  the  goods  are 
enforced.  In  canned  fruits  it  is  very  rarely  that  one  can 
detect  any  decayed  fruit,  t!ie  fruit  as  a  rule  being  exceptionally 
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fine,  2iicl ;  If  caiiueJ  j^^oods  are  to  be  continued  it  is  necessary 
that  the  phitin^  should  Ije  of  piiru  tin,  unless  a  sjitisfactory 
substitute  can  be  diseuwreih  In  reeetit  times  tlit^  plating  lius 
seriously  deteriorattKl,  an  alliiy  of  tin  ami  h^ad  Ih-iu^  used,  con- 
taining two  parts  of  tin  to  one  of  lead,  and  in  some  cases  as 
mucli  as  two  of  lead  to  one  of  tin*  This  alloy  is  called  "  terne 
plate/*  I  find  this  is  most  common  in  eaimed  fruits*  The 
severe  competition  lias  no  doubt  brought  about  tliis  serious 
deterioration,  since  the  plating  tin  costs  £&2  per  ton,  whilst 
lead  costs  only  £14  jivr  ton.  (3)  All  canneil  goods  should  be 
kept  in  a  cool  and  dry  place.  Shop  windows  should  not  be 
filled  so  that  tlie  tins  are  heated.  In  canned  fruits  this 
especially  !s  hanuful,  as  it  promotes  alcoholic  fermentation. 
The  syrup  is  \'erv  waterv»  being  onlv  about  specific  gravity 
1]4(>  tu  1180.  I  kdieve  that  a  well  boiled  syrup  of  1250  spec, 
gravity  would  have  less  tendency  to  fenuent.  Fruits  should  be 
whole  and  nuskinnedj  so  that  any  mi'tallic  salt  in  the  syrup 
would  not  saturate  it.  "'Terne  plated  *  cans  should  he  for- 
bidden for  all  goods,  hut  especially  for  fruits.  (4)  Fruits 
E reserved  in  jars  or  bottles  are  more  desirable.  Canned  foods 
ave  three  factors  greatly  in  their  favour :  1st,  chea|)ness — 
about  10s.  per  gross  fur  lib.  tin;  (2)  lightness;  (3)  durability^ 
Jars  have  three  factors  against  their  use:  (1)  cost — ^18s.  gross 
for  lib*  jars;  (2)  weight;  {3J  fragility. 


Hints  to  Consumers, 

Avoid  chea})  brands,  there  is  50  per  cent,  difference  between 
the  best  and  cheapest.  Only  imrchase  canned  foods  that  have 
the  name  on  them,  Keeji  in  a  cool  place.  When  opened 
ejupty  the  contents  at  once  into  a  jar  or  glass  vesseh  Consume 
the  same  withiu  one  or  two  days,  as  some  canned  footia 
rapidly  undergo  chemical  changes,  especially  fish,  such  as 
salmon.  Blown  cans  of  meat  and  fish  should  be  tliro^vn  away. 
Blown  fruit  is  really  no  worse  in  regard  to  colour,  taste,  and 
appearance,  as  the  result  of  alcoholic  fermentation.  The  only 
danger  is  that  there  may  be  metal  in  the  syruj)  or  fruit.  In 
regard  to  canned  fruits,  pears  and  apricots  have  shown  the 
largest  amount  of  dissolved  lead  and  tin,  probably  due  to  the 
large  amount  of  acitl  in  tlie  juice  of  these  fruits.  Pine-apples 
have  shown  tin*  least  amounts,  and  in  my  oiiinion  they  are  the 
safest  fruit  to  buy  under  the  present  mode  of  canning,  A%"oid 
all  fish,  especially  salmon,  that  has  a  yellowish  soft  and  friable 
condition,  showing  that  putrefactive  changes  have  taken  place 
before  canning.  Examine  the  plating  of  t!ie  inside  of  the  can. 
This  should  have  a  silvery  white  appearance;  if  it  is  corroded,  i 
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reject  it-  If  it  lias  a  blueish  slate  culour  it  will  be  riskvi 
especially  if  it  contains  fruit.  The  plating  has  been  done  with 
an  alloy  of  tin  and  lead.  In  some  cases  I  have  seen  tht! 
soldering  1^  in.  wide.  Cans  doubly  sealed  with  soldering  are 
suspicious.  I  had  two  tins,  one  salmon,  and  the  other  lobster, 
both  suspicious.  In  my  opinion  there  should  be  a  non-metallic 
coating  for  cans,  which  should  be  perfectly  safe. 

Suif^ested  Sttbstitiites  for  Canning. — Probably  a  light,  cheap, 
and  durable  substitute  may  yet  be  found,  and  solve  the  problem. 
Aluminium  is  abundant  in  nature.  The  earth's  crust  only 
needs  scratching  to  find  it  in  all  om*  clays  and  shales.  An 
inventor  with  the  genius  of  a  Bessemer  may  do  with  aluminium 
what  Bessemer  and  Siemens  did  in  the  production  of  steel  from 
iron.  Aluminium  is  tough,  fibrous,  light.  Aluminium  atomic 
weight  is  27*3,  iron  5(L  It  is  uon-oxidisable,  insoluble  in 
organic  acids.  It  would  ret|uire  no  plating,  Hydrocliloric  acid 
dissolves  it,  hence  this  acid  should  not  be  used  as  a  flux.  If 
aluminium  should  be  dissolved,  its  salts  are  not  so  dangerous  as 
those  of  tin  and  lead.  The  price  of  aluminium  is  at  present  too 
high. 

What  The  Goverbtwent  Should  Do. 

(1)  Forbid  the  importation  of  canned  foods  in  which  the  tin 
used  for  tin  plating  contains  more  than  one  per  cent,  of  h^ad,  or 
more  than  ten  per  cent,  in  the  solder.  This  law  has  been  in 
force  in  Germany  since  18811  (2)  That  the  soldering  should  be 
on  the  outside  of  the  can.  This  regulation  is  enforced  in  France 
and  Germany,  (In  one  recent  can  I  found  over  40  grains  of 
solder  amongst  the  fruit.)  (3)  That  the  date  of  canning  should 
be  legibly  stamped  on  each  can.  This  is  very  important  in 
regard  to  fruits.  It  has  been  proved  by  Professor  Gautiery  of 
Paris,  that  the  amount  of  metal  dissolved  increases  with  keeping. 

The  foUow^ing  important  resolution  was  passed  i — 
**  In  view  of  the  evidence  submitted  to  the  Conference  of 
Medical  Officers  of  Health,  held  in  connection  with  the  Congress 
of  the  Sanitary  Institute  at  Leeds,  they  recommended  the 
Council  of  the  Institute  to  urge  the  Government  to  inquire  into 
the  prevalence  of  cases  of  illness  due  to  the  use  of  canned  foods, 
and  to  adopt  such  action  as  the  evidence  would  justify." 
(For  action  taken  htf  the  Council  see  p.  Vd2,) 


A  paper  was  read  by  Prof.  S,  Delepine,  M.B.,  B.Sc,  on 

*^  Bacteriologtcai  Diagnosis  as  applied  to  the  Notification  of 
Infectious  Disea^esJ' 
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'*  The  Furnishing  and  General  Administration  of  Small  Isolatii^ 
Hospital  by  Meredith  Young,  M.D.,  D.P.H.,  Mecdc^-^ 
Officer  of  Health,  Borough  of  Crewe. 


This  question  is  one  which  I  think  of  interest  to  Health 
Committees  and  Health  Officials  generally,  and  it  is  one  oa 
which  it  is  extremely  difficult  to  obtain  detailed  information. 
I  have  spent  an  immense  amount  of  time  in  working  out  detuls 
from  various  sources,  and  I  have  now  much  pleasure  in  laying 
tliese  before  you.  From  the  very  nature  of  the  subject  such  a 
paper  as  mine  can  only  be  scrappy,  and  I  need  not  therefore 
apologise  for  that  defect. 

The  Administration  Block  may  be  furnished  pretty  much  as 
an  ordinary  private  house,  but  in  the  wards  there  are  several 
special  articles  of  furniture  to  consider.  The  most  important 
])iece  of  furniture  in  the  whole  Hospital  is  undoubtedly  the 
bedstead.  If  it  be  not  comfortable  the  patient  will  suffer,  and 
if  it  be  not  strong  and  well  made,  it  will  not  stand  a^inst  the 
constant  wear  ana  tear  of  hospital  life — ^for  a  hospitalbedstead, 
unlike  a  private  one,  gets  no  rest  day  or  night,  it  may  be  for 
months  together.  The  bedstead  then  should  be  all  iron,  with 
double  or  treble  galvanised  wire-wove  mattresses,  and  with 
tubular  and  not  angular  sides.  The  castors  should  be  of 
lignum  vitse  preferably,  and  not  china  bowl,  for  the  latter  chips 
anil  is  then  liable  to  scratch  the  floor. 

These  castors  should  be  supported  on  malleable  iron  horns — 
the  horns  being  usually  the  weakest  part  of  a  castor. 

The  Cots  should  have  both  sides  to  slide  down,  not  to  fall 
outwards,  and  tlie  sides  are  better  to  be  the  same  height  all 
round,  or  very  nearly  so,  to  prevent  restless  children  climbing  out. 
They  are  better  without  brass  knobs,  for  children  constantly 
screw  these  off  for  plaj-things.  If  they  look  sombre  without 
these  knobs,  they  can  be  enamelled  in  white  or  French  grey. 

Mattresses  are  best  made  of  horsehair,  and  for  a  bed 
G  ft.  3  ins.  long  by  3  ft.  wide  should  contain  21  lbs.  of  good 
curled  horse-hair. 

You  will  raise  a  hornet's  nest  about  your  ears  if  you  specify 
this,  for  the  makers  of  these  things  think  nothing  of  a  mattress 
which  is  not  thick  and  heavy.  A  thick  mattress  is  not 
required  where  a  woven  wire  mattress  is  placed  beneath  it^  and 
thickness  is  a  decided  disadvantage  when  disinfection  has  to  be 
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frequently  done.  The  root  of  the  objection  raised  by  mattress- 
makers  is  obvious ;  it  is  that  good  horsehair  weighs  very  light. 
Cloth  tabs  or  tuftij  are  better  than  leather  ones,  as  they  staini 
disinfection  better.     Cot  mattresses  of  a  fairly  common  size, 

ft.  6  ins.  by  2  ft.  0  ins.,  should  contain  about  12  lbs,  of  good 
enrled  horse-hair. 

All  mattresses  should  have  covers  of  strong  unbleached  linen — 
they  save  a  good  deal  of  wear. 

In  the  matter  of  pillows  opinions  differ,  some  preferring 
feathers  and  others  wool.  For  myself  I  never  wish  anything 
softer,  cooler,  or  more  comfortable  than  one  filled  with  clean 
white  wool  flocks.  If  feathers  are  used  it  should  be  seen  that  the 
inside  of  the  pillow  tick  is  bees-waxed,  and  not  merely  soaped. 

Tlie  jmtients  lockers  are  perhaps  the  next  most  important  item, 
and  I  have  spent  much  time  in  designing  one  to  meet  the 
necessary  requirements. 

This  is  made  of  polished  pine  and  is  about  28  to  3<)  inches 
high,  the  height  being  such  that  the  patient  can  easily  reach 
the  top  of  it  when  lying  down  in  bed.  The  top  is  1(>  inches 
wide  by  14  inches  deep,  and  has  a  thin  brass  rail  with  screw 
pillars  to  run  round  three  sides  of  it — thus  avoiding  corners  for 
dast  which  would  be  found  if  a  wooden  strip  or  rail  had  been 
used.  The  top  sliould  be  made  with  a  white  glass  plate  ^  to  | 
inch  thick,  6rmly  and  evenly  bedded  and  let  into  the  wood  ; 
the  bedding  of  this  glass  plate  is  extremely  important,  as  if  it 
be  uneven  the  glass  will  be  unsupported  at  some  part  and  will 
probably  break  when  some  such  thing  as  a  soda  water  syphon  is 
put  down  clumsily  on  it- 

The  locker  Inus  a  drawer,  6  inches  deep  with  plain  wooden 
knob,  for  private  valuables  of  the  patient,  and  a  cupboard  18 
inches  deep  beneath  this  ^vith  a  wooden  knob  and  catch.  The 
locker  is  mounted  on  four  stout  wooden  legs  on  castors,  and  the 
legs  should  form  part  of  the  sides  of  the  locker  and  not  men^ly 
be  screwed  on  to  the  bottom  of  it.  These  legs  are  4  inches 
long  and  \vill  allow  a  sweeping  brush  to  pass  under  the  locker. 
At  the  back  of  the  locker  is  a  towel-rail— these  are  usually  put 
at  the  sides,  and  if  the  towel  be  at  all  soiled  it  does  not  look 
pretty  in  full  view  of  the  ward.  These  lockers  should  not  cost 
more  than  from  £l  to  £1  :^s.  t)d.  apiece. 

A  curious  double  locker  with  bed-tal)!e  combined  was 
<lesigried,  I  believe,  by  my  friend.  Dr.  C.  IC  Millard,  of  the 
Birmingham  City  Fever  Hospital,  to  whom  I  am  indebted  for 
many  valuable  hints  on  the  subject  of  furnishing.  It  consists 
of  a  double  locker  with  a  special  removable  top  which  does  duty 

a  bed-table.  I  believe  Dr.  ilillard  admits  its  disad\  antages, 
jrhich  are ; — firstly,  that  it  is  only  very  little  cheaper  than  the 
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three  articles  separately  and  that  sometimes  the  two  patients  f  oc" 
whose  use  it  is  intended  both  want  to  use  it  at  the  same  time. 

I  am  aware  that  some  people  object  to  having  lockers  in  aa 
infectious  ward  at  all  because  of  the  infection,  and  prefer  to 
keep  all  the  patients'  clothing  in  a  special  store-room.  But  a 
patient  always  has  a  few  things  that  ne  wishes  to  keep  near  him, 
and  the  ward  usually  developes  a  most  untidy  appearance  if  there 
be  no  special  place  for  them.  It  is  quite  an  easy  matter  to 
have  a  ^'  locker  morning  **  and  to  have  them  all  turned  out  and 
all  rubbish  removed. 

In  the  Birmingham  Fever  hospital,  I  observed  with  great  plea- 
sure that  in  the  scarlet  fever  block  a  special  low  table  20  inches 
high,  was  provided  for  children.  They  can  then  sit  to  their 
meals  and  have  their  feet  resting  on  the  floor  instead  of  swmg- 
ing  in  mid-air.  This  table  also  did  duty  as  a  bench  for  6  or  8 
children  on  days  when  feet  were  to  be  examined ;  if  they  got 
restless  while  waiting  for  the  doctor  they  had  not  far  to  tumble. 

Easy  chairs  in  a  fever  ward  are  generally  of  a  bare  and  uneasy 
tjrpe,  without  any  cushions  and  with  many  angles.  I  do  not 
see  why  this  need  be  so,  for  the  cushions  can  be  removable  and 
tied  on  with  tape ;  they  can  then  readily  be  detached  and  dis- 
infected, and  tne  framework  scrubbed  with  soap  and  water  or 
sprayed  with  perchloride. 

The  ward  screen  should  be  of  polished  pine  or  birch,  and 
should  resemble  as  much  as  anything  an  ordinary  clothes  horse, 
with  coloured  washing  cretonne  tied  on  and  hinged  with  brass 
hinges  to  open  either  way. 

There  is  a  craze  at  present  against  the  use  of  cocoa  fibre  door 
mats  for  ward  entrances,  presumably  on  account  of  their  power 
of  retaining  infection,  and  wire  mats  are  recommended  in  con- 
sequence. But  those  who  have  tried  wire  door  mats  know  that 
they  are  nothing  more  than  scrapers  which  do  not  remove  the 
wet  off  one's  boot  soles,  but  the  surface  dirt  only,  and  I  believe 
it  's  almost  universally  found  that  fibre  mats  are  needed  in 
addition  to  the  wire  mats.  I  see  no  difficulty  in  the  disinfectioii 
of  these  fibre  mats,  for  if  it  is  not  possible  to  put  them  through 
a  steam  disinfector  they  can  be  soaked  for  hours  in  perchloride 
solution,  and  it  will  also  do  the  fibre  good. 

There  is  sometimes  a  difficulty  in  the  carrying  of  patients* 
food  across  from  the  administrative  block  kitchen  to  the  wards, 
and  in  order  that  the  food  shall  be  warm  when  it  reaches  the 
patients,  I  think  the  best  things  to  use  are  enamelled  iron 
luncheon  carriers  similar  to  those  made  by  Mr.  E.  Kirk,  of  the 
town  of  Leeds. 

In  connection  with  the  baths  of  an  isolation  hospital,  it  is 
important  to  make  provision  in  the  scai*let  fever  block,  in  thia 


respect  as  well  as  m  many  others,  for  the  special  needs  of  chil- 
dreti,  and  I  strongly  recommend  a  plan  I  saw  at  the  Birniintxiiam 
Fever  Hospital,  of  liaving  the  batljs  in  the  first  place  small  in 
fiiise  (and  therefore  economical  of  hot  wat^r),  and  in  the  second 
place  raised  on  a  concrete  foundation  some  6  or  8  inches  from 
the  floor.  The  latter  plan  is  excellent  inasmuch  as  it  saves  the 
nurse's  back  when  she  litis  half-a-<lozen  children  to  bath. 

Another  useful  modification  I  saw  at  the  same  Institute,  was 
a  bath  placed  in  the  centre  of  a  room,  and  with  a  wide  board  all 
the  way  round  the  top  so  that  children  could  sit  dowii,  half  a 
dozen  at  a  time,  and  soak  their  feet  when  desquamating. 

Some  consideration  should  be  given  to  the  material  of  which 
baths  are  made.  Putting  copper  ones  aside  as  too  expensive, 
we  have  three  principal  kinds  left — enamelled  iron  (cast  iron), 
zinc  and  porcelain. 

L  The  enamelled  iron  ones  are  inexpensive  and  usually  good, 
but  they  take  up  a  lot  of  heat  from  hot  water,  and  they  rust  and 
^discolour  if  the  enamel  gets  chipped. 

2»  Zinc  baths  are  not  lasting — the  bottoms  bend  out  of  shape, 
and  they  seldom  look  clean  or  inviting, 

3.  Porcelain  baths  last  a  long  time,  and  have  a  very  pleasant 
smooth  surface.  They  are  very  heavVj  and  absorb  a  great  deal 
of  heat  from  hot  water — though  this  is  not  a  disadvantage, 
where  many  people  liave  to  be  bathed  quickly  one  after  another. 

Their  smoothness  may  at  times^ — though  it  is  only  rarely — 
prove  a  drawback,  from  old  people  or  invalids  slipping  on  them. 

The  outlet  of  the  bath  should  be  large — -1|  ins,  in  dijmieter 
or  more — as  if  it  be  small  the  bath  will  take  a  long  time  to 
empty,  and  patients  and  nurses  will  be  kept  waiting.  The 
inlets  and  outlets,  or  supply  and  waste,  should  be  entirely 
separate  ;  if  they  are  both  at  the  same  orifice^  some  of  the  dirty 
water  from  the  previous  bath  will  be  washed  back  by  the  clean 
water  entering.  Waste  of  water  too  with  this  combined 
arrangement  can  go  on  unnoticed. 

Bath  thermometers  of  a  very  useful  kind  are  made  with  a 
copper  wire  fastened  to  the  top  of  the  thermometer,  and  con- 
tinued upwards  for  six  or  eight  inches,  then  bent  round  in  the 
shape  of  a  hook  so  tliat  they  may  be  hung  over  the  side  of  tlie 
bath,  the  bulb  only  being  immersed. 

The  ward  thermometers  may  very  usefully  be  made  with  a 
contracted  scale— from  50''  F  to  70"*  or  75°  f — and  with  a  lens 
front  so  that  the  indicating  column  will  be  magnified,  and  can 
be  seen  at  a  distance.  It  is  useful  to  have  temperature  charts 
kept  in  the  wards  for  recording  ward  temperatures;  these 
should  be  marked  at  regular  intervals  of  four  hours  or  so  by  the 
nurse  in  charge  of  the  ward,  and  the  medical  officer  or  matron 
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can  then  see  at  a  glance  if  there  be  any  great  irregularity  in 
temperature.  This  plan  also  serves  as  a  means  of  drawing  * 
nurse's  attention  to  tne  temperature  of  the  ward. 

In  the  lavatories  I  do  not  think  a  more  useful  fitting  can  he 
found  than  Twyford's    patent  slop-sink ;    the    bed-pans  ar? 
emptied  into  this — held  upside  down — a  tap  turned,  and  a  jet 
of  water  is  sprayed  upwarids  so  as  to  wash  out  the  pan  without 
the  necessity  of  the  nurse  using  her  hand  for  it. 

If  possible  in  the  lavatory  a  draining  rack  or  shelf  should  be 
provided  for  bed-pans,  and  I  have  an  idea  for  this  to  be  made 
m  such  a  way  that  the  water  draining  from  them  is  conveyed 
alon^  an  inclined  impervious  shelf  to  the  slop-sink  direct,  and 
the  bed-pans  are  warmed  by  means  of  a  coil  or  loop  of  hot 
water  pipe  from  the  lavatory  adjoining  which  circulates  under 
the  shell  on  which  the  bed-pans  rest.  I  have  not  yet  worked 
out  the  details  of  this  but  it  appears  a  feasible  scheme. 

The  provision  of  coals  to  the  wards  is  often  a  troublesome 
detail  to  arrange,  and  so  far  as  I  can  see  it  may  be  managed  in 
one  of  three  ways : — 

1.  By  having  four  or  five  coal  scuttles  filled  every  morning 
and  evening  if  necessary,  by  the  porter,  and  stood  in  the 
verandah  outside  or  passage  inside  the  pavilion. 

2.  By  having  a  large  wooden  cupboard  close  to  the  ward 
entrance  outside,  the  porter  to  fill  this  as  often  as  required. 
This  is  usually  unsightly,  and  the  nurses  have  after  all  to  go 
outside  for  their  coal. 

3.  By  having  a  coal-bunker  on  wheels  similar  to  that  made 
by  Messrs.  T.  Bradford  &  Co.,  of  Manchester.  This  can  be 
made  in  ornamental  wood  and  with  rubber  tyres  on  the  wheels 
so  that  it  can  stand  in  the  entrance  and  be  wheeled  into  the 
wards  when  required. 

In  connection  with  this  subject,  if  the  hospital  is  to  be 
heated  by  means  of  steam  pipes,  it  is  advisable  to  have  any- 
steam  radiators  which  may  be  erected  protected  by  wire  net- 
ting ;  otherwise  the  children  will  continually  be  burning  their 
fingers. 

There  are  many  other  matters  of  detail  which  mean  comfort 
to  patients  and  ease  in  administration,  but  time  does  not  permit 
me  to  touch  upon  these.  I  pass  now  to  a  brief  consideration  of 
various  plans  of  the  general  management  of  an  Isolation  HospitaL 

Commencing  with  very  small  places,  a  common  practice  of 
hospital  authorities  is  to  engage  a  man  and  his  wife  as  care- 
takers and  general  managers  oi  the  hospital,  allowing  them  to 
live  rent  free  in  return  for  their  looking  after  the  place,  and 
when  it  is  occupied  perhaps  paying  them  a  little  extra. 

This  appears  excellent  on  paper,  but  I  have  several  objections 
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to  it.  The  most  serious  is  that  the  people  are  very  often  em- 
ployed by  the  authority  to  act  as  nurses,  and  no  one  here  will^  I 
am  sure,  advocate  anything  else  than  that  sick  people  should 
have  the  benefit  of  a  properly  trained  nurse.  It  is,  as  we  know, 
a  question  of  life  and  death  in  typlioid  fever.  An  ordinary 
caretaker  and  his  wife,  too,  are  very  rarely  trained  in  the 
measures  necessaiy  to  prevent  the  spread  of  infection,  and  if 
this  be  so  the  utility  of  the  Isolation  Ilospit^il  becomes 
impaired. 

The  second  objection  is,  that  when  the  authority  utilise  the 
man  and  wife  as  caretakers  simply,  and  get  pruperly  trained 
nurses  when  the  hospital  is  occupied,  there  is  often  a  dispute  as 
to  authority — the  caretaker  looking  upon  himself  as  lord  of  the 
place — and  the  nurses  suffer  from  inutteution  to  their  wants. 

In  all  such  cases  as  these  I  think  it  is  of  the  greatest  ini- 
jK)rtanee  to  impress  upon  the  caretaker  and  his  wife  that  the 
wants  of  the  nurse  must  he  their  first  thought,  and  they  must 
be  made  to  understand  that  the  nurse  is  the  more  responsible 
person  and  must  be  resi>ected  accordingly^ 

It  must  be  reraembei-ed  that  w^hen  friction  does  arise  in  tliis 
manner  the  innocent  patient  is  the  principal  sufferer. 

Still  another  objection  to  the  "man  and  wife  "  system  is  that 
one  seldoms  finds  the  two  people  equal  in  working  <|uahties, 
that  is  if  you  manage  to  secure  an  energetic  woman  you  have 
often  a  good-for-nothing  husband  tied  on  to  her  apron-strings. 

Where  this  system  is  inevitable,  however,  the  Rledieal  Officer 
of  Health,  before  engaging  the  caretakers,  will  do  well  to  pay 
them  a  surprise  visit  at  their  own  home  and  see  how  tliat  is 
kept. 

The  next  system  of  administration  for  small  places  is  to  have 
the  hospital  staff  to  consist  (if  a  permanent  nurse  matron,  witli 
one  general  servant,  one  or  more  nurses,  according  to  tlie  num- 
ber of  patients  in,  and  a  porter  to  live  off  the  premises — the 
latter  to  act  as  ambulance  man,  disinfector,  gardener,  boots, 
and  odd  man  generally. 

This  staff  should  suffice  for  a  hospital  accomodating  n\>  to 
about  twelve  patients,  the  matron  to  take  a  share  of  nursing 
and  help  i^dth  bad  cases,  and  to  engage  laundry  women  from 
outside.  It  is  important  for  the  porter  or  odd  man  to  live 
within  easy  call,  for  amongst  his  duties  will  be  that  of  hel|>ing 
to  remove  dead  bodies  to  the  mortuary— a  thing  which  n^iy 
have  to  be  done  in  the  middle  of  the  night,  and  of  helping  with 
delirious  patients  (and  we  all  know  how  very  rapidly  a  patient 
may  become  violently  delirious). 

Authorities  constantly  complain  of  the  expense  of  maintaining 
a   fever  hospital,    w^ith   perhaps  only  three   or   four  cases   in, 
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forgetting  that  separate  diseases  need  separate  nurses.  This  is 
a  thing  which  cannot  be  helped  by  any  means — it  must  be 
looked  straight  in  the  face. 

Where  the  hospital  is  to  accommodate  over  twelve  and  up  to 
twenty  or  more  patients  the  housekeeping  duties  of  the  matron 
will  prevent  her  acting  as  a  nurse  except  in  the  way  of  general 
supervision. 

The  nursing  staff  will,  of  course,  have  to  be  increased  as  the 
patients  increase,  and  so  will  the  ser\'ants  or  attendants,  and 
taking  these  altogether  the  matron  will  have  a  fairly  large 
party  to  organize.  A  word  as  to  the  matron's  qualifications. 
She  should,  of  course,  be  a  fully  trained  nurse,  or  some  difficulty 
will  be  found  in  getting  trained  nurses  to  act  under  her.  She 
should,  if  possible,  be  of  a  higher  social  status  than  her 
subordinates,  for  though  dignity  m  excess  may  be  undesirable 
it  is  not  so  lamentable  as  to  see  a  break  down  in  discipline  and 
organization  resulting  from  the  matron  of  a  large  establishment 
taking  tea  in  the  kitchen  with  her  own  cook  1  The  matron 
should  have  the  power  of  engagement  and  dismissal  of  nurses, 
servants  and  attendants,  or  if  not  this,  certainly  of  all  the 
female  staff. 

A  Committee  cannot  judge  so  well  as  she  of  the  qualifications 
of  a  nurse  or  of  a  servant,  and  this  power  of  dismissal  is  a 
wonderful  help  to  the  smooth  working  of  an  establishment. 
Committees  who  have  been  badgered  by  nurses  appearing 
before  them  to  state  their  grievances  will  uphold  the  truth  ot 
my  contention. 

The  next  question  to  which  T  would  direct  your  attention  is 
one  of  great  importance,  especially  in  the  case  of  hospitals  just 
about  to  be  opened.  Shall  the  medical  men  of  the  town 
attend  their  own  cases,  or  shall  their  responsibility  cease  when 
they  have  notified  to  the  Medical  Officer  of  Health  that  the 
case  is  one  for  removal  ? 

My  own  opinion,  after  a  great  deal  of  consideration  of  the 

?[uestion  is  that  it  is  not  advisable  in  the  large  majority  of  cases 
or  practitioners  to  attend  their  own  patients  at  the  Isolation 
Hospital.  The  only  exception  I  would  make  is  this — that 
where  a  patient  after  having  it  clearly  explained  to  him  that  so 
far  as  medical  attendance  at  least  is  concerned  he  will  not  be 
charged  anything  by  the  Hospital  authorities,  but  that  if  he 
has  nis  own  doctor  he  must  pay  his  own  doctor's  bill,  if  after 
clearly  understanding;  this  he  makes  it  a  condition  of  removal 
that  he  shall  have  his  own  medical  man,  then  I  would  roost 
certainly  say  let  him  have  his  own  doctor,  but  the  patient  must 
be  removed.  Isolation  of  the  patient  must  be  our  first  con- 
sideration.   If  we  have  half  a  dozen  doctors  attending  their  own 
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scarlt't  fever  cases  it  will  to  a  very  largt?  extent  undo  tlie  good 
effects  of  is4i]ation,  or,  in  other  words,  the  daily  visits  of  sevenil 
medical  men  to  a  buildinty  in  which  infectious  cases   are   con- 

f recanted  will  be  fraught  witli  danger  to  the  commuoity. 
ledical  meti  of  the  opposite  view  will  say: — **I  can  take 
precautions  by  putting  ou  a  cloak,  disinfecting  my  hands,  &c., 
and  I  shall  be  no  more  likely  to  carry  infection  than  the  Hospital 
Medical  Officer  who  will  probably  be  the  Medical  Officer  of 
Heahl),  and  will  be  in  thU  cajuicity  visiting  the  houses  of  the 
people."  This  is  quite  true,  but  it  stands  to  reason  that  there 
is  not  so  much  risk,  by  a  gowl  way,  of  one  medical  man  carrying 
infection  as  there  is  of  half  a  dozen,  and,  it  must  be  remem- 
bered the  private  practitioner  may  go  straight  from  the  Fever 
Hospital  to  the  bedside  of  a  sick  person  who  is  in  a  stat^?  to 
reeei^re  infection,  whereas  the  Medical  Officer  of  Health  deals 
not  witli  the  sick  ]ierson  himself  but  with  his  surroundings. 
The  private  practitioner  may  say  **  I  can  arrange  my  visits  so 
that  I  call  at  the  Fever  IIos|>ital  last,  and  therefore  the 
objection  that  I  may  go  straight  from  it  to  a  sick  person's 
bedside  does  not  hold,"  My  answer  is  that  it  needs  a  very 
strong  mind  to  sacrifice  convenience  to  conscience  on  a  busy 
day,  and  even  if  the  Hospital  visit  be  carefully  left  to  tlie  last 
the  practitioner  may  be  called  into  a  house  urgently  tive 
minutes  after  he  has  left  the  IIospitaL 

As  a  rule,  I  believe,  practitioners,  though  they  may  fight 
strongly  at  first  for  their  right  to  attend  their  own  cases,  very 
soon  give  it  up,  finding  it  damaging  to  their  practice. 

I  liave  in  my  mind  one  fairly  large  district  in  which  this  has 
been  the  case.  There  are  other  objections  to  this  course  of 
medical  men  attending  the  fever  hos]}ital  and  potent  ones,  but 
time  compels  me  to  omit  their  consideration. 

Though  I  have  thus  argued  against  the  regular  attent lance  of 
private  practitioners  at  the  Isolation  Hospital,  it  must  ck^arly  be 
understood  that  if  the  patient  or  his  friends  desired  a  consultation 
or  if  the  case  assumed  a  serious  complex  ion ,  the  hospital  medical 
officer  would  in  common  professional  courtesy  communicate  with 
them. 

Should  the  (piestion  come  up  before  any  hospital  conuiiittee  I 
certainly  think  that  nothing  can  he  lost  and  much  may  lie  gainrtl 
by  a  conference  between  the  hospital  committee  with  their 
medical  officer  and  the  local  practitioners.  And  even  if  practi- 
tioners be  allowed  to  attend  their  own  cases  it  is  always  as  well  to 
leave  the  general  superintendence  of  tlie  luispital  in  tlie  hands  of 
the  Medical  Othcer  of  Health,  who  should  alone  be  responsible 
for  the  admission  or  discharge  of  patients. 

Passing  on  to  the  general  regulations  of  the  hospital,  there 
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are  just  two  points  of  special  importance,  but  which  are  not 
generally  adopted : 

1.  The  ambulance  attendant  should  be  instructed  in  no  case 
to  remove  a  patient  unless  he  has  a  medical  certificate  of  fitness 
for  removal,  or  what  is  a  better  arrangement,  he  should  take 
his  instructions  for  removal  of  cases  from  the  medical  officer 
only,  who  in  his  turn  should  insist  upon  this  medical  certificate. 

2.  It  is  as  well,  considering  the  doubtful  termination  of  the 
infectious  period  in  scarlet  fever,  to  send  to  the  parents  of  each 
case,  on  its  discharge,  a  written  notice  stating  that  although 
every  precaution  has  been  taken  it  is  impossible  to  guarantee 
absolute  freedom  from  infection  and  therefore  the  child  should 
not,  for  a  week,  or  two,  be  allowed  to  sleep  with  other  children, 
or  be  sent  to  school,  but  should,  if  possible,  nave  a  couple  of  weeks 
in  the  country. 

I  may,  perhaps,  be  permitted,  in  terminating  this  somewhat 
lengthy  paper,  to  give  briefly  the  average  cost  of  the  upkeep  of 
isolation  hospitals.  Exclusive  of  interest  on  the  construction 
of  the  hospital,  and  including  all  salaries  and  wages,  the  cost  of 
upkeep  should  be  about  £25  per  bed  per  annum. 

The  cost  per  patient  will  be  about  £10  or  £12  per  annum, 
for  current  expenses  only — salaries,  wages,  &c.,  exclusive  of 
interest  on  cost  of  construction.  There  is,  however,  a  very 
wide  difference  in  different  institutions.  The  cost  of  furnishing 
will  not  I  think  in  any  case  be  less  than  £15  or  £20  per  bed. 


"  Tenemented  Buildingty  and  Duties  on  Inhabited  Honsesy^  by 
John  F.  J.  Sykes,  D.Sc,  M.D.,  Medical  Officer  of  Health, 
St.  Paucras. 

(Fellow.) 

When  your  Recording  Secretary  asked  me  if  I  would  read  a 
paper  before  this  Conference,  giving  some  account  of  the  Cus- 
toms and  Inland  Revenue  Acts,  so  far  as  they  affected  Artizans' 
Dwellings,  I  cheerfully  acceded  to  the  request  to  lay  before 
Medical  Officers  of  Health  such  knowledge  and  experience  of 
the  subject  as  I  had  gained.  Accordingly,  1  determined  to  make 
the  subject  as  complete  as  possible,  and  to  begin  at  the  begin- 
ning, and  then  my  troubles  began  also.  I  experienced  many 
difficulties  in  obtaining  historical  information,  but  I  hope  that 
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the  information  which  I  am  about  to  lay  before  yon — and 
which  has  never  before,  to  my  koowletlge^  been  collated — -will 
proTe  acceptable. 

It  was  not  until  the  3rd  centur}'  that  glass  appeai^s  to  have 
been  used  in  windows  in  Em-ope. 

It  was  not  until  the  end  oi  the  12th  century  that  glass  was 
used  to  any  extent  in  the  windows  of  private  houses  in  England, 

The  glass  had  to  be  imported  thru,  and  it  appears  to  have 
been  regarded  as  a  luxury. 

In  Brit4iin  a  window- tax  was  Krst  imposed  in  1695,  was 
several  times  inci*eased,  and  in  18»^0  produced  £l,JSIi2»()84» 

The  effect  of  this  window-tax  must  undoubtedly  ha%^e  been  to 
exclude  much  light  and  air  from  dwclhngs,  and  knowing  as  we 
do  the  value  of  light  and  air^  it  is  surprising  how  little  notice 
is  taken  in  most  works  upon  public  health  of  the  imposition  uf 
this  tax,  and  of  its  repeal  And  yet  its  repeal  must  have 
largely  contributed  to  the  improvement  of  the  public  health. 

For  the  purpose  of  more  strictly  assessing  this  window-tax, 
in  the  year  1808  the  following  provision  became  law: — 

48  Geobgk  III,,  c,  65, — Schedule  D* 

MuUifor  charffiuf/  Duties  2>a\fahl€  on  Inhalnied  DivtUmff  Houses, 

BuLE  YL — Where  any  house  shall  be  let  in  difterent  8tort?y«, 
tenements,  lodgings,  or  landings,  and  shall  be  in  habited  by  two  or 
more  persons  or  familiea,  the  name  shall  nevertheless  be  subject  to, 
and  shall  in  like  manner  be  charged  to,  the  said  duties  as  if  such 
housa  or  tenement  vaa  inhabited  by  one  person  or  family  ouly, 
and  the  landlord  or  owner  shall  be  deemed  the  occupier  of  «uch 
dwelling  house  and  shall  be  charged  to  the  said  duties ;  provided  tftat 
where  the  landlord  shall  not  reside  within  the  limits  of  the  collector, 
or  the  same  shall  reaiain  unpaid  by  sucb  landlord  for  the  space  of 
tw^enty  days  after  the  same  is  due,  the  duties  st>  ehftrged  may  be 
levied  on  the  occupier  or  occupiers  respectively,  and  such  payments 
shall  be  deducted  and  allowed  out  of  tbe  next  payment  ou  account 
of  rent. 

Under  this  provision  a  very  important  case  w^iis  decided  in 
1851 J  the  case  (No.  2207)  of  the  Model  Lod^iti<^  House  in 
Streatham  Street,  Bloomsbury  Street,  St.  Giles,  Middlesex. 
(As  the  cases  quoted  in  this  paper  are  very  important  they  are 
quoted  in  full  in  the  Appendix.)  This  case  was  an  appeal  by 
tiie  owners,  against  an  additional  assessment  made  for  2'IS 
windows  in  the  premises,  the  owner  claiming  that  the  building 
was  not  one  dwelling-house,  but  consisted  of  many  distinct 
tenements,  and  that  tfie  access  to  each  story  was  by  one  stair- 
case on  the  outjiide,  and  by  external  galleries  open  to  the  air  used 
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as  roadways  to  separate  and  distinct  tlwelliiigs,  each  with  its 
own  outer  door.  Three  of  Her  Majesty's  *Iudges,  who  heard 
the  appeal,  decided  in  favour  of  the  a|)pellauts  whu  were 
succe:isful,  and  the  assessment  was  discharged. 

In  the  same  year  the  window  tax  was  repealed  and  the 
following  Act  became  law,  but  Rule  VL,  Scliedule  B  of  48 
Geo,  IIL^  c.  55,  still  governed  the  manner  of  assessment  as  it 
does  to  the  present  moment ; — 

14  &  15  ViCTOHiA,  c.  36. 

An  Act  to  Rtpml  the  Ihttle^  Fatfahle  qh  DtvclUng  IJouHS  aecordhuf  Iq 
the  mtniher  of  windo^ts  or  Uf/htt,  and  to  ffrani  m  li^u  thereof  oUitr 
Buiifs  071  Itdiahiied  IIouus  acmrdinrj  to  (Jmr  annual  value.    1851, 


The  Duties  by  this  Act  made  payable  upon  inhabited  dwelling; 
houses  in  and  throughout  Great  Britain,  according  to  the  annual 
value  thereof  ;  that  is  to  say — 

Far  every  inhabited  dwelling  house  which,  with  the  household  and 
other  olljces,  yards,  and  gardens  therewith  occupied  and  charged,  is 
or  shall  ha  worth  the  rent  of  twenty  pounds  or  upwards,  by  the  year. 
Where  any  such  dwelHng  house  Bhall  he  occupied  by  any  person 
in  trade  who  shall  expose  to  sale  and  sell  any  goods,  wares,  or 
merchandise  in  any  shop  or  warehouse,  heing  part  of  the  same 
dwelling  house,  and  in  the  front  and  on  the  ground  or  base- 
ment storey  thereof ; 
And  also  where  any  sitcb  dwelling  house  shall  b©  occupied  by 
any  person  who  shall  be  duly  licensed  by  the  laws  in  force  to 
sell  by  retail  beer,  ale,  wine,  or  other  liquors,  although  the 
room  or  rooms  thereof  in  which  any  such  liquors  shall  be 
exposed  to  sale,  sold,  drunk,  or  consumed  shall  not  be  such 
shop  or  warehouse  as  aforesaid  ; 
^Vnd  also  where  any  such  dwelling  house  shall  be  a  farm-house 
occupied  by  a  tenant  or  farm  servant,  and  fiotwi  Jide  used  for 
the  purposes  of  husbandry  only  ; 
There  shall  be  charged  for  every  twenty  shillings  of  such  annual 
valye  of  any  such  dwelling  house,  the  sum  of  sixpence. 

And  where  any  such  dwelling  house  shall  not  be  occupied  and 
used  for  any  such  purpose  and  in  manner  aforesaid,  there  shall  be 
charged  for  every  twenty  shillings  of  such  annual  value  thereof  the 
sura  of  ninepence. 

Under  this  Act,  and  Rule  VL  of  Sehednle  B  of  48  Geo.  IIL, 
c.  55,  five  leading  cases  were  fought,  of  which  the  two  first 
failed,  and  the  tln^ee  last  were  successful.  These  cases  were 
those  of-^(No,  2262)  the  Albert  Family  Dwellings,  in  Under- 
wood Strci^t,  in  the  Hamlet  of  Mile  End  New  Town,  Middle- 
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s,  185^;  (No.  2297)  Pancras  Square,  Piatt  Street,  Camden 
Town,  Middlesex,  1853;  (No.  2328)  the  Model  Lodging  House, 
Streatham  Street,  Bloomsbury  Street,  St.  Giles,  Middlesex, 
1853  ;  (No.  2349)  Model  Houses  in  King  s  Arms  Gardens,  St, 
George's-in-the-East,  Middlesex,  1854;  and  (No.  2470)  Model 
Dwellings  in  Flask  Walk  and  Brewhouse  Lane,  St.  John's, 
Hanipstead,  Middlesex,  1858. 

It  is  worthy  of  note  that  the  successful  case  as  to  the  mode 
of  assessment  with  regard  to  the  window-tax  in  1851  was — in 
respect  of  the  same  building — also  tlie  first  successful  cjise  as 
to  the  mode  of  assessment  of  inhabited  house  duty  in  1853, 
namely,  the  Model  Lodging  House,  in  Streatham  Street, 
Bloomsbury  Street,  St.  GiJes. 

The  outcome  of  this  was  and  is  that  in  blocks  of  artizans' 
dwellings  constructed  with  staircases  open  to  the  air  at  the 
sides,  not  necessarily  above,  the  separate  and  self-contained 
dwellings  were  and  are  assesju.*d  sepamtely,  and  not  as  those  in 
one  dwelling-house^  all  together — one  dwelliug-house  meaning 
a  building  between  four  party  walls*  The  effect  of  this  pecu* 
liarity  was  and  is  to  exempt  separate  and  self-contained  dwel- 
lings under  £20  a  3^ear  rental  from  inhabited  house  duty  al- 
together, if  the  dwellings  are  ap])roached  by  a  staircase  or 
gallery  open  to  the  air. 

It  must  be  admitted  that  in  large  blocks  of  dwellings  it  is 
particularly  desirable  that  the  separate  dwellings  (and  families) 
should  not  be  in  aerial  conHiiunication  by  means  of  internal 
and  enclosed  pas>iages  or  staircases,  and  so  far  the  effect  of  the 
decisions  were  and  are  beneficiab 

It  will  be  observed  a  little  later  that  in  some  other  respects 
the  effect  in  relutiou  to  later  Acts  is  anything  but  beneficial,  as 
it  enables  otherwise  badly  constructed  buildings  to  escape  the 
influence  of  subsec.  (2)  sec.  (211)  of  the  Customs  and  Inland 
fievenue  acts  of  1890.  And  there  are  a  number  of  such  build- 
ings, some  constructed  many  years  ago,  some  recently,  some  in 
course  of  construction. 

No  doubt  many  owners,  whether  philanthropic  associations 
or  private  individuals,  whose  blocks  of  artizana'  dwellings 
possessed  inside  staircases  and  corridors,  whether  properly 
ugh  ted  and  ventilated  or  not,  felt  aggrieved  that  upon  their 
buildings  they  were  obliged  to  pay  an  inhabited  house  duty  of 
ninepence  in  the  pound. 

Accordingly  by  letter  dated  the  8th  February,  1884,  the 
Board    of    Inland    Kevenne    obtained    from    the    Ti-easury   a 

feneral    authority   to   exempt   from    Inhabited    House    Duty 
tlocks  of  Artij.ans'  or  Labourers'  Dvvei lings  when  they  found 
upon  inspection  tfiat  the  occupiers  really  belong  to  the  working 
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classes,  anf!  that  each  tenement  or  set  of  rooms  is  under  the 
annual  value  of  £20^  and  wonid  therefore  have  been  exempt 
had  it  formed  a  separate  house  or  cottage,  duty  however  being 
paid  prior  to  the  grant  of  exemption  for  the  rest  of  the  block 
m  respect  of  any  liolding  in  the  block  of  which  the  value 
excveds  £^X/  per  annum. 

The  Treasury  Concession  was  limited  to  cases  where  each 
separat-e  dwelling  was  self-contained  and  structurally  severed 
from  the  rest  of  the  building. 

The  effect  of  this  was  to  put  all  blocks  of  separate  and  self- 
contained  dwellings  on  a  similar  footing  in  reference  to  exemption 
from  Inhabited  House  Duty,  without  any  regard  to  their 
sanitary  structure  or  condition. 

This  gave  rise  to  further  grievances  inasmuch  as,  in  those 
cases  where  it  was  held  that  the  dwellings  were  not  truly  self- 
contained  there  was  no  exemptioUj  and  many  of  the  more  self- 
contained  style  of  dwellings  insanitarily  constructed,  obtained 
an  exemption  not  granted  to  many  of  the  less  self-contained 
style  of  tlwel lings,  although  the  latter  might  be  sanitarily  much 
more  perfect  than  the  fonner.  These  further  grievances  it 
was  hof^ed  to  remedy  by  sujH^rseding  the  Treasury  Minnt^e  of 
the  Hth  February,  1881,  by  the  Customs  Inland  Revenue  Act, 
1890,  section  2^^  sub-section  2,  which  it  is  desirable  here  to 
quote  in  full,  as  well  as  the  amending  section  4  of  the  Act  of 
1891  :— 

Customs  and  Inhud  Ihveuue  Act,  1890, 
53  &  54  Yic.  CH.  8.     Sue,  (26),  Sub-Sec.  (2). 

The  assassment  to  inhabited  house  duty  of  any  house  originally 
built,  or  adapted,  by  additional  alterations,  and  u^^ed  for  the  sole 
purpose  of  providing  separate  dwelliuga  for  pt^rsous  at  rents  not 
exceeding,  for  each  dwelhn^,  the  rate  of  seven  shillings  and  sixpence 
per  week,  and  occupied  only  by  persons  paying  such  rents,  shall  be 
div^charged  by  the  said  CommissioncrK,  provided  that  a  certificate  of 
the  Medical  Oflicer  of  Health  for  the  district  in  wbicb  the  house  h 
aitnate,  or  other  Medical  Prat*titioner  appointed  as  hereinafter 
provided,  ahall  be  produced  to  them  to  the  effect  that  the  house  is  ao 
constructed  as  to  afford  suitable  accommodation  for  each  of  the 
families,  or  persons,  inbabiting  it,  and  that  due  provision  is  mado  for 
their  sanitary  requirements. 

The  Medical  <^)fficer  of  Health  of  a  district,  on  reqtjest  by  the 
person  who  would  be  liable  to  pay  the  house  duty  on  any  house  in 
the  district  if  the  duty  were  not  discharged  ae  aforesaid,  shall  examine 
the  house  for  the  purpose  of  ascertaining  whether  such  a  certificate 
can  properly  be  given,  and  if  the  house  be  constructed  so  as  to  afford 
fiuch  accommodation,  and  due  provision  be  made  as  aforesaid,  shaD 
certify  the  same  accordingly;   proyided  that  the  Authority,  if  they 
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are  €t  fipuaoo  tiiil  tlie  dotiai  wlndt  would  devolre  on  the  Medi^ 
QSeor  lit  Hiflth  mder  this  Sectkm  cx>uld  not  be  i>erfortDed  by  Kim 
MtlMMt  iiitoifMTeBee  wiUi  line  due  petf onumnce  of  his  anlinary  duties, 
may  appabit  sobk  odier  kgallr  qualified  medical  pnictitianer,  baring 
the  qoalificBlioii  reqoinad  for  office  of  Medical  Officer  of  Health  of  thi> 
distziel,  to  make  9vA  examinations  and  give  stich  certificates  as 

Aa  reapeolB  SeoUaad,  the  expression  "  Medical  Officer  of  Health  "* 
neaits  a  Medical  Officer  within  the  meauing  of  the  Public  Health 
(Scotland)  Act,  1867* 

CWfoaw  and  Imlamd  B^vtnm  ^d,  IS^L 
M  &  So  Vic.  en.  25.  Sue.  (4). 
4.  (1)  Sub-section  two  of  section  twentv-six  of  the  Customs  and 
Inknd  Bevenue  Act,  1S90,  is  henehj  ameniU*d  by  the  substitution  of 
the  words  '* where  the  annual  value  of  each  dwelling  shall  not  amount 
to  twenty  poundjj,"  for  the  words  '*for  persons  at  rents  not  exceeding 
for  each  dwelling  the  rate  of  seven  shilling  and  sixpence  a  week, 
«nd  occupied  only  by  persons  payinjs:  ^uch  rents," 

(2)  In  the  case  of  any  house  originally  built  or  adapted  by 
addttioos  or  alterations,  and  used,  so  far  as  the  same  \a  used  as  a 
dwelling  house,  for  the  sole  purpose  of  providing  separate  dwellings 
at  an  *ttntial  value  not  exceeding  forty  pounds  for  ea<?h  dviolling,  the 
Commisaioners  acting  in  the  execution  of  the  Acts  relitioti^  to 
inhabited  house  duties  shall,  upon  production  of  such  a  certifiuate  as 
is  mentioned  in  the  said  sub-section,  grant  relief  by  confining  tho 
assessment  to  the  annual  value  of  the  house  exclusive  of  every 
dwelling  therein  of  an  annual  value  below  twenty  pounds  (if  any ) 
and  by  reducing  the  rate  of  duty  to  threepence. 

(3)  The  provisions  of  the  said  eub-section  in  relation  to  a  certi- 
ficate shall  apply  to  a  certificate  to  be  produced  under  this  f^eelioiu 

The  efifect  of  these  newer  enactments  with  regard  to  inlinbited 
house  duty  is  (1)  to  exempt  from  duty  all  dwelling-houses 
containing  separate  dwellings  (the  words  self-eon taiued  arc 
omitted)  under  £20  a  year  rental  value,  and  (2)  to  rethice  the 
dnty^  from  ninepence  to  three]>enee  upon  dwelling-huusea 
containing  dwellings  of  £20  a  year  and  over  but  unfk'r  £40,  the 
annual  value  of  any  dwellings  under  £20  a  year  having  lieeu 
irst  deducted— provided  tliat  the  certiHcate  of  the  Medical 
Officer  of  Health  be  producerl  to  the  CommisNioners, 

Two  points  strike  one  as  requiring  elueidatiun  in  tlie  provisioua 
of  these  acts  of  189Q  and  l8tU  :  the  first  is,  can  anybody 
demand  that  a  Medical  Officer  of  Health  sfionld  examine  any 
house,  for  the  purpose  of  obtaining  a  certificate,  without  first 
supplying  proper  evidence  from  the  Surveyor  of  Tuxes  of  the 
district?  and  the  second  is,  wluit  stantlard  do  the  provisions 
intend  should  be  adopted  in  the  certificate  t 

Upon  the  4th  of  June,  1^92,  I  addressed  a  very  long  letter 
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to  the  Local  Government  Board  in  reference  to  a  number  of 
questions  as  to  the  Customs  and  Inland  Revenue  Acts,  some  of 
which  are  now  of  no  interest,  but  in  the  letter  these  two 
material  points  were  raised,  which  will  be  best  understood  by 
quoting  them  in  extracts : — 

«  »  •  »  « 

"  I  would  beg  furthermore  to  submit  to  your  Honourable  Board 

that  in  the  provisions  of  the  Statute  it  is  left  in  doubt  whether  it  is 

the  duty  of  the  Medical  Officers  of  Health  to  ascertain  values  and 

other  points  in  connection  with  liability  to  Inhabited  House  Duty, 

and  whether  the  certificate  is  to  precede  or  to  follow  upon  the 

question  of  liability  and  the  claim  for  exemption. 

»  «  »  «  • 

"  It  will  be  observed  that  I  have  taken  the  view  that  Her  Majesty's 
Commissioners  of  Inland  Bevenue  are  acquainted  with  the  precedents 
and  definitions  of  the  class  of  houses  intended  to  be  included  in  the 
sections  of  the  Act,  and  that  until  an  owner  has  furnished  the 
Medical  Officer  of  Health  \^dth  evidence  that  his  house  does,  or  will, 
come  within  the  Act,  or  the  Medical  Officer  has  otherwise  been 
furnished  with  such  evidence,  the  Act  does  not  contemplate  that  he 

shall  examine  and  certify. 

»  »  «  »  » 

"  Upon  carefully  reading  the  words  of  the  section  the  require- 
ments of  the  certificate  appear  more  especially  to  relate  to  construc- 
tion and  fittings,  and  are  couched  in  positive  and  not  in  negative 
terms,  consequently  every  detail  of  a  house  under  such  a  certificate 
receives  the  imprimatur  of  the  Medical  Officer  of  Health  as  being 
constructed  and  provided  in  a  fit  and  proper  manner,  and  as  a 
desirable  pattern  tor  imitation.  The  experience  of  expert  architects 
and  surveyors  tends  to  show  that  the  effects  of  details  in  large 
buildings  occasionally  escape  even  their  observation,  and  the  ultimate 
effects  upon  health  of  many  methods  and  forms  of  construction  and 
fittings  have  not  yet  demonstrated  themselves ;  in  fact,  sanitation  is 
constantly  advancing.  Nevertheless,  the  Medical  Officer  of  Health 
who  grants  a  certificate  may  have  quoted,  possibly  against  him,  every 
detail  of  construction  to  which  he  has  certified;  and  how  far  my 
future  opinions  and  recommendations  might  be  paralysed  by  this 
course  has  given  me  cause  for  grave  consideration. 

"  Your  Honourable  Board  will  recognise  the  wide  margin  between 
the  minimum  of  sanitary  construction  enforceable  under  legislative 
enactments  in  old  houses,  whether  occupied  singly  or  by  members  of 
more  than  one  family,  and  the  maximum  demanded  by  public  opinion 
for  new  buildings,  although  not  enforceable  under  existing  enactments. 

"  I  would  beg  to  be  directed  by  your  Honourable  Board  as  to  the 
standard  to  be  adopted  in  certifying,  and  to  ask  whether  I  am 
justified  in  declining  to  certify  a  house  constructed  or  provided  in 
whole  or  in  detail,  or  in  single  instance,  the  reproduction  of  which  in 
future  new  buildings  I  should  repudiate." 


JOHN    r.   J.   81KBS, 


81 


To  this  letter  I  received  the  following  reply : — 

Corr  59265  c.  Local  Goterxment  IkiABB, 

1892,  Whitehall,  S.W. 

I5ih  August,  1892, 
SlE, 

I  am  directed  by  the  Local  Grovemmeat  Board  to  advert 
to  your  letter  with  reference  to  the  certificate  required  to  be  given 
by  a  Medical  Officer  of  Health  uoder  the  provisions  of  Section  20 
(2)  of  the  Customs  and  Inland  Kevenue  Act,  189U,  as  amended 
by  Section  4  (1)  of  the  Customs  and  Inland  Kevenue  Act,  1S91,  t<y 
enable  the  District  Commissioners  to  di3cliarg(3  the  asnessment  to 
Inhabited  House  Duty  in  cases  coming  within  the  8ectif)n. 

The  Board  direct  me  to  state  tbat  they  have  no  jurisdiction  to 
determine  the  questioo  raised  in  your  letter,  but  it  seems  to  th^^m 
that  it  is  not  incumbent  on  vou  to  examine  a  house,  with  a  view 
to  ascertain  whether  you  can  give  a  certificate,  unless  you  have 
evidence  that  the  bouse  comes  within  the  Section. 

The  Board  have  no  authority  to  give  any  directions  as  to  the 
standard  to  be  adopted  in  certifying  houses  under  the  Section »  and 
you  must  act  upon  your  own  judgment  in  determining  whether  a 
certificate  can  properly  be  given  in  any  partirular  case.  The  Board 
do  not  however  coni*ider  that  a  certihcate  that  a  ''house''  affords 
suitable  atrcommodation  for  each  of  the  families  or  persons  inhabifriug 
it,  and  that  due  provision  is  made  for  their  sanitary  requirements, 
should  be  construed  as  meaning  that  the  sanitary  arrangements  are 
perfect  in  every  detail,  according  to  the  latest  developments  of 
sanitary  science. 

I  am,  Sir, 

Your  obedient  Servant, 
J.  F,  J.  Sykbs,  Esq.,  (Signed)     S.  B.  Pkovis, 

Medical  Officer  of  Health  to  tJie  As^iant  8ecrt:t4inj* 

Vestn/  of  the  Pansh  of  St»  Pamra4, 

After  receiving  this  letter  1  came  still  move  definitely  to  the 
conclusion  that  a  house  should  not  be  examined  under  the 
Customs  and  Inland  Revenue  Acts^  LSDO  and  L^lM,  unless  and 
until  evidence  is  produced  that  the  house  comes  within  Section 
2t>  (2)  of  the  imu  Act,  or  Section  4  of  the  1891  Act,  and 
that  as  I  could  not  give  a  certificate  in  the  words  of  the  Act 
because  they  were  not  defined^  it  wouhl  be  necessary  to  state 
definitely  to  what  the  certificate  applied.  Accord iojtjly  I  drafted 
and  adopted  the  following  form  ot  certificate,  wiiieli  is  sent  to 
the  owner  of  the  house,  or  his  agent,  or  to  the  Surveyor  of 
Taxe^,  as  thought  best. 

It  is,  of  course,  the  duty  of  the  Surveyor  of  Buildiu|Ts  tr> 
see  that  the  building  conforms  to  the  Building  Acts  and  other 
similar  provisions  relating  to  inhabited  houses,  but  there  is 
nothing  to  prevent  the  Medical  Ofiicer  of  Health  from  ascer- 
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tainin^  for  himself  whether  the  building  so  conforms,  but  it 
would  be  exceeding  his  province,  and  unwise,  for  him  to  certify 
to  that  eflfect. 

Customs  and  Inland  lievemie  Acts. 

53  &  54  Vic,  cap.  8,  sec.  26  (2),  and  54  &  55  Vic,  cap.  25,  sec  4, 

Inhabited  House  Duty. 

Certificate  of  Medical  Officer  of  Health. 

Having  been  furnished  with  evidence  that  the  assessment  to 
Inhabited  House  Duty  of  the  house  described  below  will  be  wholly 
or  partly  discharged  by  the  Commissioners  acting  in  the  execution  of 
the  Acts  relating  to  Inhabited  House  Duties,  provided  that  a  Cer- 
tificate of  the  Medical  Officer  of  Health  be  produced,  and  having 
been  requested  to  furnish  the  said  Certificate.  I  hebbbt  cebtify 
that  I  have  examined  the  house  described  below,  and  am  of  opinion 
that  the  house  is  so  constructed  as  to  afPord  suitable  accommodation 
for  each  of  the  persons  inhabiting  it  and  that  due  provision  is  made 
for  their  sanitary  requirements,  these  words  being  interpreted  to  mean 
that  the  house  is  so  constructed : — 

1. —  That  each  of  the  persons  inhabiting  it  is  provided  with  at 

least  four  hundred  cubic  feet  of  air  space. 
2. — That  each  of  the  living  or  sleeping  rooms  is  at  least  eight 

feet  in  height,  and  at  least  ninety-six  square  feet  in  area. 
3. — That  there  is  at  least    one   draw-tap  and   sink,  with  a 
sufficient  supply  of  water  thereto,  for  every  twelve  occupants 
or  less,  on  each  floor. 
4. — That  there  is  at  least  one  water-closet,  properly  supplied 
with    water,  for  every  twelve  occupants  or  less,  on  each 
floor. 
5. — That  the  drainage  of  the  premises  is  in  accordance  with  the 

Regulations  recognised  by  this  Authority. 
G. — That  accommodation  for  clothes- washing  is  provided,  suf- 
ficient for  the  number  of  persons  inhabiting  the  house. 

Name  and  Situation  of  House 


Name  of  Owner  or  Af/ent^ 
Date . 


Medical  Officer  of  Health  for  the 

District  of  St,  Pancras. 


As  by  the  Customs  and  Inland  Revenue  Acts,  1890  and 
1891,  artizans*  dwellings  so  well  constructed  and  arranged  as  to 
be  worthy  of  certificates  may  be  exempted  from  the  payment 
of  inhabited  house  duty,  in  the  case  of  future  new  artizans* 
dwellings,  if  the  plans  of  drainage  have  not  been  previously 
submitted  to  and  approved  by  the  Medical  OflScer  of  Health, 
owners  run  the  risk  of  not  obtaining  certificates. 
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A  Medical  <_)fficer  of  Health  may  protect  liimself  io  the 
future  agaiDst  the  attacks  of  the  rhssatestied  by  officially  re- 
questing his  Vestrj'  or  Board  to  add  or  attach  such  a  paragraph 
as  the  preceding  to  the  drainage  or  building  form,  in  order  to 
make  it  known  before  building. 

In  future  new  houses  the  following  additional  requirements 
mav  also  be  expected  : — 

That  the  house  is  provided,  on  each  floor,  with  at  least  one 
sufficient  space  or  lobby  open  to  the  air,  accessible  to  and  for 
the  nse  of  the  occupants  of  the  dwellings  on  each  floor. 

That  the  house  is  so  constructed  and  arranged  that  peiflation 
of  the  dwelling  rooms  be  not  obstructed. 

That  acconmiodation  for  bathing  is  provided  sufficient  for 
the  number  of  persons  inhabitiDg  the  house. 

That  there  is  an  outer  door  or  gate  locked  at  night>  or  a 
resident  caretaker* 

The  constructors  of  this  class  of  bull  dings  have,  therefore,  to 
consider  whether  they  shall  build  them  in  self-contained  dwell- 
ings with  balconies  or  stair-cases  open  to  the  air,  and  so  escai)e 
both  the  inhabited  house  duty  and  the  certificate  of  the  Medical 
Officer  of  Health;  or  whether  they  shall  build  thenij  whether 
self-contained  or  not,  with  inside  staircases  and  become  liable 
to  inhabited  house  duty,  and  to  the  requirements  of  the  Medical 
Officer  of  Health  in  order  to  obtain  his  certificate.  In  any 
case,  it  is  quite  evident  that  it  is  very  simple  to  avoid  the  Acts, 
and  to  defeat  the  very  object  for  which  they  were  passed. 

Before  concluding  it  must  be  pointed  out  that  inhabited 
house  duty  may  be  made  a  t^enaot's  tax,  and  not  a  landlord's, 
and  that  in  case  of  non-payment  by  the  landlord,  distraint  may 
be  made  npou  the  tenant's  goods.  If  an  owjier  refuse  t<i  pay 
the  duty  and  a  levy  be  made  upon  the  tenant,  the  tenant  will 
doubtless  plead  that  the  rental  of  his  dwelling  house  being 
under  £20  a  year,  and  being  a  separate  and  self-con tainetl 
dwelling  in  a  compound  house,  it  should  be  assessed  as  a  separate 
house  for  imperial  taxes,  the  same  as  it  is  for  local  rates,  and 
that  therefore  he  should  be  exempt.  Such  a  case  has  not  yet 
arisen,  but  when  it  does  arise  it  will  be  interesting  to  see  how 
our  judges  and  legislators  wiJl  act. 

ji^ain,  what  would  happen  if^  in  inspecting  a  house  for  which 
the  owner  desired  a  certificate,  one  or  more  occupiers  of  tho 
separate  dwellings  refused  admission  to  the  Medical  Officer  of 
Health  or  to  the  Sanitary  Inspector '!  These  officers  would 
have  no  reason  to  suspect  a  nuisance,  a!id  they  Iiave  no  power 
of  entrv  under  the  Customs  and  Inland  lie  venue  Acts. 
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^*'  Infantile  MortciHty  and  its  reduction,  especiallt/  in  remrd  to 
Measles  and  Dmrrhaea,'*  by  JoSKPH  Priestley,  B.  Af,  MD,, 
RRIL,  Medical  Offiet-r  of  Health,  Larabetlu 


(Fellow.) 


The  subject  which  tlic  Council  of  the  Sanitarr  Institute  have 
asked  me  to  hriii«T  beft^re  yon  to-day  is  one  of  an  absorbing 
interest,  and  of  the  utmost  imiiortance  to  all  Health  Offi<x'rs 
and  others  engaged  in  tlie  stnuy  of  practical  Sanitary  Science 
and  Public  Health ;  and  whilst  I  cannot  offer  anything  that 
is  startlingly  trew»  I  trust  that  I  may  be  able  to  put  the 
matter  bneflj  before  you  in  such  a  way  as  to  give  rise  to  what* 
I  hope,  will  prove  a  useful  and  profitable  discussion. 

The  sul*ject  of  Infantile  Mortality  is  a  wide  one,  but  I  am 
fortunately  ehiefty  limited  to  its  consideration  in  so  far  as  it 
results  frniu  Meusles  and  l)iarrho:*a.  Takinij  the  decenniura 
1881-9U,  there  Merc  registered  in  England  and  Wales  5,244,771 
deaths  at  all  ages  from  all  causes,  and  of  these  deaths  l,ii5S3,8t>0 
( i.^*  24  °/^  J  Were  amongst  i  nf  an ts  under  one  year  of  age.  A  naly sing 
these  l,259,8t>0  deaths  more  in  detail,  we  find  25,366  were 
certified  as  due  to  measles  and  120,9415  to  diarrha?al  diseases 
(including  diarrhoea,  dysenteiy,  gas tro-intestinal  catarrh,  cholera, 
and  choleraic  diandioea),  giving  a  total  of  14(),40t^  (i-c.  ll'l>*^/^) 
due  to  the  two  diseases — ^measles  and  diarrha^a,  Diarrhoeal 
diseases  caused  more  deaths  amongst  infants  under  one  year  of 
age  than  all  the  other  zymotics  together,  whilst  measles  caused 
more  deaths  than  any  other  one  zymotic  with  the  exception  of 
whooping  cough  and  diarrhoea.  The  total  chief  zymotics 
carried  off  209, 01()  infants,  respiraton^  and  nerv^ous  diseases 
456,461^  phthisis,  tubercular,  and  scrofulous  diseases  79,055, 
violence  21,095,  and  other  causes  494,259. 

The  waste  of  life,  therefore,  amongst  infants  under  one  year 
of  age  is  enormous,  and  calls  for  serious  consideration  at  our 
hands  with  a  view  to,  if  possible,  lessening  it. 

It  may  be  noted  here  in  passing  that  infantile  mortality  from 
all  causes  (i.e.  deaths  of  infants  under  one  yeai'  of  age)  has  on 
the  whole  decreased  slightly  during  the  decenniuni  1881*90, 
giving  a  rate  of  142  per  1,000  births  registered  as  compared  with 
149  during  1871-80,  and  154  during  1861-70;  in  each  de- 
ceiinium  tlie  male  rate  being  slightly  greater  than  the  female. 
The  infantile  mortalitvfrom  diarrlia-al  diseases  has  also  decreased 
slightly  during  the  three  decennia  1861-70,  1871-80,  1881-90, 
whilst  that  from  measles  has  increased  slightly  during  the  same 
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eriods.  The  slicrht  decreaseit  in  connection  with  infantile 
aortaUty  as  a  whole,  ami  that  due  to  tliarrhceal  diseases,  iire 
sfactoiy  as  far  as  thej  go^  but  are  hardly  pari  passu  with 

%i  one  had  hoped  and  expected  from  the  concomitant  sanitary 
improvements  and  improved  methods  of  diagnosis  that  have 
taken  place,  not  to  mention  the  fact  that  the  birth-mte  has  been 
decreasing  since  1H78,  alterincj  the  «age-constitution  of  the 
popnlatiou  and  lessening  the  infantile  mortality  since  then. 

To  impress  upon  yon  still  further  the  enormity  of  the  loss 
of  life  amongst  infants  from  the  two  diseases — measles  and 
diarrhoea,  allow  me  to  put  the  facts  in  another  way,  by  treating 
each  disease  separately.  Statistically  considered  (and  express- 
ing: results  in  nitt»s  per  million  livint^  at  under  one  year  of  age), 
we  find  that  in  the  case  of  measles:— 

3,3G5  infants  died  during  1881-90,  as  compared  with  2,7<>7  and 
2,737  during  1871-80  and  18G1-7  respectively.  At  all  ages  the 
aeasles  mortality,  during  18fSl-90,  was  440  per  million  living, 
'consisting  of  595  in  Urban  England  (78  principal  Towns),  and 
329  iu  Kurat  England,  whilst  the  rates  (under  5  years  of  age) 
Taxied  in  different  Counties  from  a  minimum  1)24  in  Westmore- 
land, to  a  maximum  5,i);i3  in  Lancashire,  ileaslcs-deaths  reach 
their  mcutimum  rluring  the  second  year  of  life,  and  the  disease 
is  one  which  chiefly  attacks  children  of  tender  years,  and  i-eqnires 
careful  nursing  and  attention  to  prevent  the  after  (dangerous) 
effects,  though  parents  are  apt  to  reganl  it  as  a  trifling 
complaint,  and  one  that  it  is  necessary  for  their  children  to 
have,  and  that,  therefore,  the  sooner  they  have  it  the  better^ — 
an  unftjrtnnate  line  of  argument  as  far  as  the  cliildren  are 
concernetl !  In  fact,  this  parental  apathy  with  respect  to  the 
disease,  together  with  the  slight ness  of  symptoms  at  times,  is  the 
cause  of  medical  men,  in  a  large  jK^rcentage  of  cases,  not  even 
being  called  in  or  consulted,  with  tlie  residt  that  the  patients 
are  home-treated  without  proper  and  suitable  precautions  being 
taken  to  prevent  the  lung  complications  wdiich  are  a  source  oi 
great  danger  to  life. 

Measles,  moreover,  is  highly  infuctious  before  the  appearance 
of  the  typical  rash,  and  its  infectivity  is  certainly  increased  (or 
sihall  I  rather  say,  the  infection,  which  spreads  so  quickly  under 
ordinary  circumstances,  dnes  so  much  more  rapidly)  amongst 
'  perso n s  i n  o ver-cro wded,  d i r t y ,  i  1 1  - ve n t i  1  ate d ,  in sani ta ry  rooms 
or  buildings,  and  as  the  disease  is  one  of  infancy  or  childhood, 
it  soon  becomes  epidemic  amongst  the  scliolars  of  an  over- 
crowded or  ill-ventilated  or  insanitary  school  rcKJm  or  dormitorj'. 

These  few  details  in  connection  with  the  etiology  of  measles 
will  be  referred  to  later  on,  in  dealing  with  suit^ible  preventative 
measures. 
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In  the  case  of  diarrhoeal  diseases  we  find  that  16,044  infants 
(per  million  living)  died  during  1881-90,  as  compared  with 
19,817  and  19,645  during  1871-80  and  1861-70  respectively. 
At  all  ages  the  diarrhoeal  mortality  (excluding  cholera)  during 
1881-90  was  659,  consisting  of  851  in  Urban  England  and  520 
in  Rural  England  ;  whilst  the  rates  varied  in  dififerent  Counties 
from  minima  1,112  and  1,132  (under  five  years  of  age)  in  North 
Wales  and  Wiltshire  (with  birth-rates  of  27-96  and  29-37),  to 
maxima  6,461  and  7,281  in  Lancashire  and  Leicestershire  (with 
birth-rates  of  34-45  and  33-78). 

Diarrhoeal  deaths  reach  their  maximum  during  the  first  year 
of  life,  and  it  is  with  this  so-called  infantile  diarrhoea  that  we 
are  dealing,  but  it  must  not  be  supposed  that  diarrhoea  affects 
only,  or  principally,  infants  and  children  ;  on  the  contrary,  it 
affects  adults  more  than  children,  though  it  proves  fatal  chiefly 
in  very  young  or  very  old  people  (where  power  of  resistence  or 
vitality  is  low).  From  a  long  series  of  observations  taken  in 
Leicester,  it  would  appear  to  be  proved  that  the  diarrhoeal  incidence 
is  greater  amongst  adults  than  amongst  children  or  old  people, 
although  the  mortality  rate  is  practically  restricted  to  the  very 
old  or  the  very  young. 

The  Corporation  of  Leicester  distributed  gratuitously  for  a 
series  of  years  (during  the  third  Quarters)  diarrhoea  medicine  to 
all  comers,  with  the  result  that  ot  36,925  persons  reported  to  be 
suffering  from  diarrhoea, 

1,778  were  under  1  year  of  age. 
3,196  were  between  1  &  2  years. 
1,844      „  „  2  &  3      „ 

1,166      „  „  3  &  4      „ 

769      „  „         4  &  5      „ 

i.e.  8,753  or  23*7  ^/^  were  under  5  years  of  age. 
2,418  were  between     5  &  10  years. 
4,404     „  „  10  &  20  ^   „ 

18,255      „         „         20  &  60      „ 
Le.  25,077  or  69-9  °/q  were  between  5  &  60  years, 
and     3,095  or  8*4  °/q  were  over  60  years  of  age. 

This  fact  in  the  etiology  must  be  remembered  in  connection 
with  the  wider  spread  of  this  disease  amongst  all  classes  and  at 
all  ages  than  would  appear  from  the  registration  of  fatal  cases 
(chiefly  amongst  infants),  which  come  before  all  Health  OflScers 
in  the  ordinary  course  of  their  work. 

Leicester  is,  as  you  are  aware,  notorious  for  (amongst  other 
things)  its  infantile  diarrhoea,  and  a  valuable  mine  of  infonna- 
tion  lies  buried  in  the  different  Reports  of  Medical  Officers  and 
others  extending  as  far  back  as  1847.     A   perusal    of   these 


J08BPH    PRIESTLEY, 


87 


Reports,  and  reference  to  notes  made  by  inv^elf  when  Medical 
Officer  of  Health  for  Leicester,  sliow  that  this  diarrha^a  is 
probably  a  zymotic  disease  due  to  the  entrance  into  the  body, 
through  air  or  food,  of  germs  or  their  protlucts  which  grow 
aud  become  active  only  under  certain  conditions.  Thus,  in  the 
<liarrhiea  area  (low-lyiug  and  crowded)  of  Leicester,  during 
iJuly  and  August  mouths,  2,000  to  7,000  germs  iM?r  cubic  metre 
of  air  were  noted  as  compared  with  iyi)  to  II 00  in  the  high  and 
less  crowded  parts  of  the  Town.  Micnjcocci,  bacilli,  and  moulds 
of  different  iorras  (the  majority  of  micro-organisms  li(|UL*fying 
gelatiue)  were  separated,  but  nothing  specific  or  distinctive 
discovered.  These  germs  increase  enormously  in  artifiela!  culti- 
vation under  warmth,  moisture,  absence  of  light  aud  fresh  air, 
and  in  the  presence  of  dead  organic  matter  (vegetable  and 
animal),  and  the  cultivations  were  found  to  be  capable  of  re- 
producing diarrhtea  in  those  who  ingested  them.  Similar  germs 
were  disco verL^d  in  the  kidneys,  spleen,  mesenteric  glands,  and 
llie  ulcerations  to  be  found  in  the  small  and  large  intestines 
(mucous  raembraues),  of  patients  who  had  died  of  the  disease, 
and  whose  bodies  were  examined  within  a  few  hours  of  death. 

The  disease  is  practically  endemic^  shewing  itself  oaiy  during 
the  third  quarter  of  the  year  {Le.  the  months  of  July,  August, 
aud  September),  when  the  4-foot  earth  thermometer  registei-s 
5iV^  F.  and  over,  aud  disappearing  when  that  temperature  is 
reached  as  the  tliermometer  falls.  This  so-calted  vritical 
tera[>erature  5<>°  F.  in  its  t"(/«.Mi  relation  to  the  onset  of  epidemic 
diarrhoea  is  a  fact  about  which  there  can  be  little  difference  of 
opinion  amongst  those  who  have  studied  the  subject,  or  who  will 
take  the  trouble  to  examine  the  many  meteorological  dat:t  at 
their  disposal.  I  personally  made  a  series  of  registrations  ami 
observations,  and  my  results  tally  la  toio  with  those  of  othiT 
observers.  What  the  changes  are  that  take  place  in  the  subsoil, 
I  cannot  definitely  sf^ite,  but  it  is  |>robable  that  they  are  of  a 
putrefactive  mid  bacterial  nature,  giving  rise  to  the  subsecjueut 
and  consequent  develo[»meiit  of  the  special  diarrhceal  jiolson. 
This  4 -foot  earth  temperature  is  more  trustworthy  (because  less 
liable  to  marked  variations)  than  that  of  the  atmosphere  or  that 
in  the  interior  of  sewers,  aud  must  affect  any  germs  that  may 
be  pi'esent  from  defective  sewers  or  drains,  leaky  cesspits,  font 
accumulations,  *'tips"  of  any  sort,  &c,,  whilst  the  level  of  the 
subsoil  water  may  be  a  factor  for  good  or  evil  in  so  far  as  it 
affects  the  ground  air, 

I  would  mention  here  that  infantile  diarrhcea  during  the 
third  quarter  of  the  year,  was  not  a  conspicuous  feature  of  Leices- 
ter's death  statistics  fifty  years  ago,  and  the  same  may  l>e  said 
of  the  mortality  tables  of  London.     Since  that  date  the  disease 
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has  shewn  itself  more  definitely  and  distinctly,  and  is  presumably 
more  prevalent,  as  shewn  by  its  greater  fatality  in  urban  than 
in  rural  districts,  and  in  large,  than  in  small,  Towns,  pointing  to 
an  excrement-sodden  earth  or  polluted  subsoil,  as  being  a 
necessary  ground-work  upon  which  the  germs  develop  tlieir 
powers  under  the  influence  of  the  4-foot  earth  temperature  of 
56°  F.  Although  Leicester  suffers  severely,  other  Towns  do 
also  to  a  greater  or  lesser  degree,  from  the  ravages  of  this 
disease.  The  disease  attacks  all — rich  and  poor,  strong  and 
old,  but  proves  fatal  only  in  the  very  young  and  the  very  old 
(under  five  years  and  over  sixty);  though  it  must  be  re- 
membered that,  when  the  disease  does  not  prove  fatal  in  the 
young,  its  after-effects  are  to  be  seen  in  atrophy,  debility,  and 
general  weakness  and  ill-health.  Indeed,  it  takes  months  and 
months  (nay,  years  and  years)  to  rally  completely  from  a 
genuine  attack  of  epidemic  diarrhoea — at  least  in  young 
patients.  The  true  disease  once  seen  in  a  child  will  not  be 
readily  forgotten — the  rapidity  of  onset,  the  fever  followed  by 
algidity,  the  ofifensiveness  of  the  vomit  and  alvine  discharges, 
the  withered,  pinched,  little-old-man  appearance  and  depressed 
fontanelles,  the  intense  thirst,  the  peevishness  and  restlessness 
with  sharp  cries  followed  by  moanings,  the  exhaustion,  pro- 
stration and  final  collapse,  together  with  the  tendency  to  rally 
on  the  7th  or  8th  day,  followed  by  relapse  and  death  (with  or 
without  fits)  in  twelve  to  twenty-four  hours — form  a  picture 
t^  be  lastingly  imprinted  on  the  minds  of  those  who  see  it. 
The  average  duration  of  the  disease  (when  fatal)  is  nine  days, 
varying  from  five  to  twelve,  and  multiple  cases  occur  in  houses 
sometimes  during  an  epidemic,  giving  rise  in  some  observers  to 
the  belief  in  the  contagiousness  of  this  disease. 

It  is  clear  that  the  diarrhoeal  poison  will  act  most  severely 
upon  those  who  have  a  low  vitality  (constitutionally  and  con- 

fenitally,  or  as  the  result  of  previous  attacks  of  other  debilitating 
iseases  or  of  old  age),  so  that  the  young  and  old  suffer  fatally. 
The  young  may  be  debilitated  from  improper  or  artificial 
feeding,  though  on  the  question  as  to  the  fatal  incidence  of  the 
disease  on  breast-fed  as  compared  with  bottle — or  hand-fed 
children,  there  is  diversity  of  opinion  and  certainly  non-agree- 
ment of  statistics,  e.g.  those  of  Liverpool  and  Leicester.  So  too 
the  young  may  be  debilitated  from  maternal  neglect  (whether 
such  neglect  ai'ises  from  the  fact  of  the  mothers  working  in 
factories  or  workshops,  or  otherwise)  ;  from  inherited  weakness 
of  one  or  both  parents,  or  from  the  parents'  early  and  impro- 
vident marriages ;  from  unhealthy  and  insanitary  surroundings 
(darkness,  dirt,  overcrowding,  want  of  air  circulation  round 
houses,  in  streets,  or  through  courts  and  alleys,  impure  air  inside 


JOSEPH    raiESTLEV. 


89 


» 


houses,  filth  accumulations,  such  as  cesspits,  pails,  privies, 
neglected  clung  pits,  or  sewer  gas  generally,  &c,) ;  from  impure 
water  or  food  supplies,  and  from  smoke  nuisances.  Some  of 
these  conditions  affect  [>erson8  of  all  ages*  All  these  may  act 
as  contributory  causes,  whilst  the  bearing  upon  the  subject  of 
insurance  amongst  newly-born  children,  illegitimacy,  uncertified 
ileaths,  the  misuse  for  rather  use  at  all)  of  infants'  cordials  and 
soothing  mixtures,  etc.,  must  not  be  forgotten* 

The    diaiTha?a-rate    is  influenced   too  by   the  topographical 

IKJsition  and  geological  formation  of  different  Places,  e.(f,  a  low- 
ying  and  water-logged  position  as  opposed  to  a  high  ele%^atiuu 
and  a  dry  and  thoroughly  drained  subsoil,  and  clay  versus  sand 
or  gravel — low-lying  situations  and  sand  or  gravel  appearing  to 
favour  the  growth  of  the  diarrha^a  germs  or  poison. 

Contributory  cames  or  excitanU  of  Dtarrham  {in  order 
of  importance), 

1.  Meteorological  conditions,  *'.<;.,  4  ft.  earth  temperature  over 
56°  F*,  low  rainfall,  humid  atmosphere ; 

2.  Topographical  and  geological  conditions,  e.g.^  lowlying, 
flat  and  waterlogged  positions,  with  a  damp  subsoil ; 

;i  Polluted  condition  of  soil,  arising  from  defective  sewers 
and  drains,  leaky  cesspits  and  privies,  "  tips  **  or  made-grounds, 
^c. ; 

4,  Unhealthy,  insanitary,  and  dirty  surroundings  with  want 
of  proper  ventilation  and  tight  in  and  around  houses,  round 
courts  and  alleys,  and  streets,  r.^.,  emanations  from  foul  and 
offensive  accumulations  such  as  middens,  pig-styes,  nightsoil 
pails  and  privifs,  cesspools,  &c, ;  back-to-back  houses,  and  over- 
crowding on  area  or  otherwise ;  excessive  smoke ;  sewer  gas ; 
&c« ; 

5,  Tainted  food  and  impure  water,  e.g,^  milk  often  kept  in 
underground  rooms  or  in  badly-ventilated  places  where  it  is 
exposed  to  emanations  from  the  earth,  under-  or  over- ripe  fruit, 
or  water  lu'ghly  charged  with  vegetable  matter ; 

(L  Improper  or  artificial  feeding,  maternal  neglect  arising 
from  outdoor  empIoMiient  of  mothers  or  otherwise,  the  use  of 
cordials  and  soothing  mixtures,  early  and  improvident  marriages, 
constitutional  or  acquired  weakness  of  parents,  and  debility  of 
children  ^congenital,  or  the  result  of  previous  illnesses, 
insanitation,  <^c.) ; 

7.  Illegitimacy,  uncertified  deaths,  and  infant  life  in- 
surances. 

So  much  for  the  etiology  and  the  statistics  of  the  two 
diseases,  and  now  I  come  to  deal  with  a  most  im[iortant  branch 
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of  the  subject,  viz. :  preventive  measures  to  be  applied  with 
a  view  to  lessening,  if  possible,  at  least  somewhat,  this  enormous 
mortality.  And  first  let  me  state  that,  if  there  be  any  persons 
present  who  expect  that  I  am  going  to  offer  them  an  easy  and 
ready  method  of  lessening  this  mortality,  I  am  afraid  that  I 
shall  have  to  disappoint  them ;  for  it  must  be  admitted  from  the 
descriptions  of  the  diseases  that  there  are  many  factors  that 
will  have  to  be  considered,  and  therefore  many  different  lines  of 
attacks  tried,  if  we  wish  to  be  successful. 

I  propose  to  treat  the  two  diseases  separately, 
Firsty  as  to  Measles. — In  connection  with  this  disease,  the 
crux  is  certainly  the  notification,  as  to  whether  or  not  measles 
ought  to  be  added  to  the  list  of  notifiable  diseases.  Where 
notification  would  be  followed  by  the  other  preventive  measures 
well  known  to  Medical  Officers  of  health,  viz. :  isolation  of 

f patients  in  hospitals,  the  keeping  away  from  schools  of  children 
rom  infected  houses,  disinfection,  quarantining  of  suspects, 
&c.,  there  can  be  but  little  doubt  that  such  a  line  of  attack 
would  be  highly  successful,  if  adequate  means  were  at  hand  for 
canring  out  such  isolation  in  properly  equipped  and  ample  hos- 
pital accommodation,  and,  if  it  were  possible  to  hear  of  all  the 
cases.    This  is,  however,  only  theoretically  true,  for,  in  the  Metro- 

Eolis  at  least,  and  I  suspect  the  same  applies  to  most  large  towns, 
ospital  accommodation  is  not  adequate,  w^hilst  the  large  cost  of 
supplying  extra  hospitals  is  a  subject  not  to  be  lightly  thought 
of.  1  have  pointea  out  too,  in  describing  the  disease,  various 
difficulties  that  present  themselves,  e.g.y  the  tender  ages  of  the 
patients  (to  which  may  be  added  the  natural  dislike  of  mothers 
to  part  with  their  offsprings  at  such  an  early  period  of  their 
existence);  the  difficulties  of  diagnosing  the  disease  in  its 
pre-emptive  (and  also  contagious)  stages ;  the  great  rapidity  with 
which  the  disease  spreads,  and  becomes  epidemic  ;  the  parental 
apathy  in  connection  with  measles,  and  the  fact  that  medical 
men  are  not  called  in  or  consulted  at  all  in  a  large  majority  of  the 
slighter  cases ;  and  the  careful  nursing  and  attention  required  to 
prevent  the  after  (dangerous)  effects  arising  from  lung  com- 
plications. All  these  facts  render  it  imperative  that  the  Health 
Officer  should  pause  before  committing  his  Authority  to  a  line 
of  action  and  to  an  expense,  the  good  to  accrue  from  which 
might  not  be  commensurate.  Theoretically^  nothing  could  be 
simpler,  but  practically  nothing  could  be  more  difficult,  than 
adding  Measles  to  the  list  of  notifiable  diseases  under  the  Act, 
with  a  view  to  benefit  resulting  from  such  a  course.  This 
I  would  call  "full"  notification,  and  I  offer  no  objection  to 
it  in  a  small  Community  with  suitable  and  sufficient  isola- 
tion  accommodation   and   a   sanitary   staff   to   follow   up   the 


'cases  with  disinsection,  quarantining  of  suspects,  &c.  I  nave 
no  doubt  but  that,  undtT  stich  circumstances,  the  expense 
involved  would  be  more  than  justified  by  the  good  results 
olitained ;  but  under  other  circumstances,  %^iz. :  in  a  large 
Community,  without  suitable  and  sufficient  hospital  accom- 
modation and  the  necessary  Sanitary  Staff  to  follow  up 
the  cases,  the  matter  is  a  ver}^  different  one,  and  I  think 
what  is  wanted  is  some  sort  of  *']*artial''  notification  as 
between  the  Health  Departments  and  the  Seliool  Authorities. 
Measles  affects  chiefly  infants  and  young  children,  and  h 
undoubtedly  spread  directly  through  the  agency  of  schools,  so 
that  if  we  find  the  inmates  of  any  school  becoming  strickened 
down  with  this  disease  in  such  increasing  numbers  as  to  interfere 
with  the  attentlance,  the  greatest  good  will  be  derived  from  tbe 
cloBure  of  that  particnhir  school  or  the  particular  class  involved — 
more  especially  as  we  know  that  tbis  disease  spreads  rapidly 
amongst  scliohirs  in  an  overcrowded,  ill-ventilated,  or  insanitary 
school.  The  quickest  and  easiest  way  to  obtain  the  necessary 
information  preparatory  to  closing  a  school  is  by  this  system  of 
notification  between  the  Head  Teachers  or  Attendance  Officers, 
and  the  Health  Departments.  The  cost  would  be  slight  and 
the  information  exactly  in  the  form  best  suited  for  tbe  purpose. 
I  speak  from  a  practical  experience  at  Leicester,  where  I  fur- 
nished the  School  Attendance  Officers  of  the  Leicester  School 
Board  with  forms  on  which  they  were  to  re{H>rt  to  me  measles, 
all  cases  of  infectious  disease,  and  also  doubtful  cases  coming  to 
their  knowledge,  the  nature  of  the  disease  (when  known)  being 
obtained  from  the  mother  or  i>erson  in  charge,  or  Medical 
Attendant  (if  any). 

The  question  of  sanitation  (in  its  widest  sense),  and  the 
importance  of  educating  mothers  in  the  proper  treatment  of 
children,  and  the  rising  generation  in  the  elementary  principles 
of  hygiene  and  practical  sanitary  science,  are  matters  to  be 
remembered  in  connectitm  with  Measles,  but  perhaps  not  to  such 
an  extent  as  in  the  case  of  Diarrhtea,  as  I  hope  to  shew 
presently. 

Second^  a»  to  Z^t«;Wi«'a.— Preventative  measures  have  been 
again  and  again  tliscnssetl  at  Meetings  like  the  pmsent,  and  I 
merely  give  my  own  ideas  on  the  subject  now  and  leave  tbem  to 
be  discussed.  Amongst  principles  tbat  ought  to  guide  Sanitary 
Authorities  in  dealing  witb  infaiitile  diarrlKjea,  first  and  fore- 
most I  place  (1)  Cleanliness  in  its  widest  Muse — municipal^ 
domestic^  and  otherwise.  Pure  air,  pure  water,  pure  food  shoiihf 
be  the  Sanitarian's  goal,  and  the  various  methods  of  obtaijiing 
such  his  daily  consideration.  Let  sewers  and  draiiis  be  looked 
to,  and  the  speedy  and  complete  removal  of  all  refuse  matters 
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insisted  upon.  Give  sunlight  and  pure  air  to  your  houses, 
streets,  courts  and  alleys,  and  to  the  people  inhabiting  them. 
Away  with  back-to-back  houses,  insanitary  areas,  damp  and 
dilapidated  dwellings,  town  *^  tips,"  privies,  cesspools  and  pails  ; 
see  to  your  cowhouses,  milkshops,  dairies,  pigstyes,  slaughter- 
houses, bakehouses,  &c. ;  and  above  all  secure,  if  yon  can,  jParks 
and  Open  Spaces  in  your  Towns  that  are  rapidly  growing  and 
becoming  filled  with  builder's  bricks  and  mortar,  and  give  your 

?*ople  as  pure  air  and  water  and  as  much  of  them  as  possible, 
rovide  baths  and  washouses,  and  counteract  any  natural 
deficiencies  of  sites  in  your  Towns  as  far  as  possible  by  artificial 
means,  e.g.  lowering  the  level  of  subsoil  water  by  efficient 
drainage,  etc. 

Next,  I  would  suggest  the  all  importance  of  the  rising 
generation  being  taught  the  elementary  principles  of  Hygiene 
and  Domestic  Sanitation,  making  such  a  subject  compulsory  in 
Schools,  so  that  the  next  generation  at  least  may  be  better  pre- 
pared to  bring  up  in  a  proper  manner  their  children,  and  know 
now  to  tender  the  seedlings  so  that  they  may  develop  and  grow 
into  hardy  plants  and  not  dwindle  and  wither  away. 

Finally,  in  relation  to  diarrhcca,  the  subject  of  illegitimacy 
and  the  proper  care  of  illegitimate  children,  the  treatment  of  the 
question  of  uncertified  deaths,  and  those  of  infant  protection,  and 
tlie  infant  insurance,  call  for  attention  by  Parliament,  who  (at 
a  not  far  distant  date,  I  hope)  will  give  us  amended  Infant 
Life  Protection  and  Insurance  Acts,  a  sensible  Midwife's 
Registration  Act,  Medical  Advisers  to  Coroners,  and  Special 
Investigators  into  all  uncertified  deaths,  &c. 

It  will  be  seen  that  I  do  not  lav  too  much  stress  upon  out- 
door em]>loyment  amongst  mothers,  artificial  or  improper 
feeding,  maternal  neglect,  the  misuse  of  cordials  and  soothing 
syrups,  early  and  improvident  marriages,  as  causes  of  diarrhoea 
amongst  infants.  1  am  free  to  admit  that  they  act  as  contri- 
butory causes  or  excitants,  but  the  vera  causa  of  diarrhoea  is 
to  be  found  in  a  microbial  origin,  the  germs  gi'owing  under 
the  action  of  heat  in  a  polluted  subsoil,  and  the  remedy  for 
which  is  to  be  found  in  the  words  *' national  cleanliness." 
More  light  and  air,  less  dirt  and  death.  As  insanitary  con- 
ditions lessen,  the  health  of  the  ]^)eople  at  all  ages  will  increase, 
whilst  the  infant  population  (being  born  of  stronger  and  more 
robust  parents)  will  have  an  extra  advantage  in  the  race  of  life. 
Debility,  weakness,  and  illhealth  may  finally  disappear,  and  the 
Hygienic  Millennium  amve. 
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**  The  Xew  ' Mot^al  Baths '  at  IlarrofjaU' 
Baggallay. 


by  Frank 


ABSTRACT. 

Some  of  the  Harrocrate  mineral  water  springs  are  at  considerable 
distances  from  the  principal  group,  which  is  in  the  valley  from 
a  quarter  to  lialf  a  mile  east  of  the  railway  station.  The  water 
appeal's  to  ristt  from  fissures  in  a  stratum  of  shale  and  consists 
of  iron,  saline,  chalybeate,  ami  snl[jbur  waters;  all  of  which  are 
taken  internally  as  medicine  for  various  complaints,  and  the 
last  is  used  also  for  baths  and  douches.  One  spring  was 
discovered  three  hundred  years  ago ;  and  **  The  Old  Sulphur 
Well  *'  seems  t43  have  been  known  in  the  seventeenth  centur}^ 
In  1770  an  act  of  parliament  ensured  public  access  to  the  then 
known  springs  and  gave  some  protection  from  excavations  in  the 
neighbourhooch  The  original  buildings  were  small  domed 
shelters  over  the  wells,  and  there  was  no  bathing  establishment 
before  1832.  In  that  year  and  1835,  respectively,  two  bath 
houses  were  erected  which  have  been  recently  pulled  down. 
The  Improvement  Commissioners,  appointed  in  1841j  built  the 
**  Royal  Pun  J  p  Room"  and  two  others,  and  the  "Victoria 
Baths,"  as  well  as  some  reservoirs.  Since  Harrogate  became  a 
monicipal  borough,  the  coqioratiou,  besides  other  improvements, 
have  parchascd  all  the  principal  springs  previously  in  pri^at^e 
hands,  have  built  improved  reservoirs  and  liave  devoted  great 
attention  to  preserving  the  purity  of  the  waters  in  several  ways. 
They  have  also  erected  the  **  Royal  Baths"  equipped  witb  all 
modern  appliances  and  conveniences,  with  the  intention  of  making 
it  the  foremost  establishment  of  its  kind.  Some  delays  wiiich 
occurred  before  this  building  was  commenced  were  used  to 
introduce  improvements  in  the  plans;  particularly,  a  much 
larger  number  of  dressing  rooms  was  provided  in  connection 
witii  the  douches  and  needle  baths.  As  many  fre(|uenters  of 
the  building  will  be  invalids,  all  the  accommodation  will  be  on  one 
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level  and  there  are  no  steps  except  at  the  entrances.  The  bath 
rooms  are  in  pairs^on  the  outside  with  the  hot  towel  closets, 
attendant's  rooms,  lavatories,  and  so  on  between;  and  the 
dressing  rooms  are  inside  them  next  the  corridors.  All  bath 
rooms  for  apparatus  that  produce  much  vapour  have  windows 
on  two  sides,  and  smooth  vaulted  ceilings  to  prevent  drips  from 
condensation.  Each  room  has  a  separate  set  of  service  tanks 
pving  a  regulated  head  of  water,  and  a  thermometer  is  fixed  in 
the  joint  service  by  which  to  regulate  the  temperature.  In  the 
two  main  departments  there  are  172  bath  and  dressing  rooms, 
and  the  whole  establishment  will  use  10,000  gallons  an  hour  of 
hot  water  alone.  The  central  hall  is  fitted  as  a  pump-room. 
The  Turkish  bath  accommodates  about  twenty  persons  and  is 
luxuriously  fitted ;  and  there  are  also  "  Inhalation,"  **  Pul- 
verization," and  Massage  rooms.  The  basement  is  occupied  by 
a  steam  laundry,  boilers,  machinery,  attendants,  mess  rooms, 
and  so  on. 


^'  The  Sanitary  Aspects  of  Wood  PavementSj^'  by  Chas.  Mason, 
Assoc.M.InstO.E. 

(Fellow.) 

The  title  of  this  paper  has  been  chosen  by  the  author  mainly 
with  the  view  of  eliciting  a  discussion  upon  a  subject,  which,  in 
his  o})inion,  requires  more  ventilation  from  those  competent  to 
form  an  opinion  than  has  been  accorded  in  the  past  It  is  the 
author's  firm  opinion  that  most  of  the  adverse  criticism  bestowed 
upon  wood  as  a  paving  material  is  due  to  careless  and  improper 
methods  of  laying  and  subsequent  maintenance  rather  than  to 
the  material  itselr.  In  the  author  s  opinion,  wood,  if  properly 
selected  and  treated  and  thoroughly  well  laid  has  advantages 
which  should  favour  a  continuance  of  its  adoption  as  a  carriage 
way  pavement  until  some  better  substitute  has  been  discovered. 

In  comparing  different  materials  for  street  pavements 
asphalte  is  undoubtedly  the  most  sanitary  of  all,  but  its  general 
adoption  on  other  than  comparatively  level  roads  is  practically 
pronibited  until  horse  haulage  becomes  a  thing  of  the  past. 

It  is  not  for  the  author  here  to  give  the  history  and  de- 
velopment of  wood  pavements,  a  brief  reference,  however,  to 
the  different  kinds  of  wood  employed,  their  treatment  and 
method  of  laying  is  necessary  to  enable  us  to  gi'asp  the  sanitary 
conditions  of  such  pavements. 

The  wood  now  employed  is  generally  distinguished  under  the 
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titles  of  "  hard"  and  **  soft,''  The  former  embracing  the  hard 
woods  from  Australia  and  other  places  at  the  aiitipades  mostly 
of  the  eucalyptus  family  ;  the  *'  soft  '*  wood  now  creuerally  in 
use  being  red  or  yellow  pine  from  north  Europe.  Hard  woods 
are  generally  laid  in  their  natural  state,  that  is,  not  snbjected  to 
any  preservative,  while  the  soft  woods  are  now  seldom  laid 
unless  j)re\'iously  treated  with  cmosote  or  other  preservative. 

An  essential  quahfication  for  a  good  pavement  is  a  cement 
concrete  foundation,  floated  over  and  formed  to  a  proper  contour 
to  receive  the  wood  blocks  which  must  be  laid  directly  thereon 
with  necessary  falls  longitudinally  in  tlie  channels  t-owards  the 
gullies  for  surface  drainage.  The  life  of  a  wood  pavement 
varies  from  five  Xjo  twelve  years,  according  to  the  amount  of 
traffic,  quality  of  wot^d,  and  method  of  laying. 

It  is  the  authors  object  to  shew  that  the  method  of  laying 
and  maintaining  wood  pavements,  coupled  with  the  fact  that 
the  renewals  are  not  sufficiently  frequent,  is  mainly  the  cause 
of  complaints  as  to  the  insanitaiy  condition  of  wood  pavements  ; 
of  course  excepting  a  faulty  system  of  scavenging  which  can 
easily  be  remedied. 

The  author  intended  taking  samples  of  wood  pavements  that 
had  been  laid  for  a  number  of  years  in  London,  and  analysing 
the  blocks  and  their  jointing  materials  to  shew  the  quantity 
of  matter  injurious  to  health  contained  in  say  a  square  yard 
of  pavement;  this,  however,  has  not  been  done,  as  the 
results  would  be  misleading,  sii  much  depending  upon  the 
system  of  scavenging,  contour  of  roadway,  and  other  facts  that 
would  in  the  author*s  opinion  render  any  statistics  unreliable. 

Experience  as  to  scavenging,  method  of  paving,  street 
watering,  repair's,  and  other  matters  incidental  thereto  are  far 
more  important  iu  determining  the  conditions  of  wood  pave- 
ments ;  the  author  therefore  from  an  experience  of  seven  years 
in  the  construction  and  maintenance  of  wood  pavements  in 
Loudon  luis  arrived  at  the  following  conclusion  : 

Wood  pavements  arc  condemned  on  sanitary  grounds 
because  : — 

L  Too  little  attention  has  been  given  in  the  past  to  the 
contour  of  the  road  to  allow  for  a  natural  fall  to  the  gullies. 

2.  The  wood  used  has  in  many  cases  not  been  carefully 
selected,  and  properly  treated  with  a  prcservativo. 

3.  The  expansion  joint  in  eiich  channel  is  allowed  to  become 
a  Bonixe  of  nuisance, 

4.  Repairs  have  not  been  carefully  executed,  and  renewals 
have  not  been  made  at  frequent  intervals. 

5.  An  inefficient  system  of  scavenging  has  been  allowed  to 
exist. 
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Takinff  these  seriatim : 

(1.)  The  faulty  contour  of  the  carriage-way  is  due  in  many 
cases  to  the  original  foundation  having  oeen  laid  without  due 
consideration  as  to  the  falls.  This  foundation  is  and  should 
always  be  treated  as  the  roadway  itself,  the  wood  being  merely 
a  covering  for  convenience.  In  cases  where  this  foundation  is 
found  to  require  reforming,  expense  should  not  be  spared  in 
chipping  over  and  refloating  when  the  wood  is**  up"  for  re- 
newals. It  is,  I  regret  to  say,  more  the  rule  than  the  exception 
upon  a  tolerably  level  street  paved  with  wood  to  see  the  channels 
so  arranged  that  the  water  will  not  flow  naturally  to  the  gullies. 

(2.)  The  wood  should  be  carefully  selected,  free  from  sap 
and  close  and  even-grained;  [it  is  not  necessary  in  paving 
works  to  have  "  thoroughly  well-seasoned  **  wood],  and  the  soft 
woods  should  be  treated  with  creosote  or  other  preservative. 
The  author  has  used  satisfactorily  wood  impregnated  with 
creosote  (10  lbs.  to  the  cubic  foot)  and  also  wood  treated  with 
** Carbolineum  Avenarius"  (15  gallons  to  a  thousand  9  in.  x  3  in. 
X  5in.  blocks),  and  tests  of  the  absorption  of  each  of  these 
compared  with  a  plain  block  (yellow  deal)  have  been  made  with 
the  following  results : 

Six  blocks,  measuring  3  in.  x  9  in.  x  5  in.,  immersed  in 
water  for  twenty-four  hours  : 

Weight  before.    Weight  after. 

Plain  blocks 16  lbs.     ...     18  lbs. 

Creosoted  blocks      ...     20^,,       ...     21    „ 
Carbolized  blocks     ...     18    „       ...     19^  „ 

These  statistics  prove  the  wood  to  be  less  susceptible  to 
absorption  after  treatment  than  before,  the  advantage  being  in 
favour  of  creosote.  Creosote  however,  having  a  strong  smell 
which  is  often,  the  author  regrets  to  say,  objected  to  by  adjoin- 
ing occupiers,  favours  the  introduction  of  carbolized  blocks  in 
special  places. 

(3.)  The  expansion  joint  in  the  channel  of  a  wood-paved  road 
is  from  a  sanitary  point  of  view  a  great  objection,  and  is  the 
means  of  road  detritus  and  other  matter  being  retained  therein, 
and  finding  its  way  beneath  the  wood  pavement.  The  author 
has  frequently  found  from  this  cause  large  Quantities  of  filthy 
black  mud,  &c.,  beneath  the  channels  ana  surrounding  the 
gullies,  which  is  a  considerable  source  of  nuisance. 

(4.)  The  greatest  care  is  necessary  in  carrying  out  repairs  to 
gas,  water,  and  other  excavations ;  the  foundation  and  pavement 
over  should  be  done,  if  possible,  in  a  more  skilful  manner  than 
the  laying  of  the  original  pavement,  and  all  defects  in  the  wood 
likely  to  cause  depressions  for  the  reception  of  deleterious  matter 
should  also  have  immediate  repair. 
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The  parsimonious  manner  in  wliieli  public  authorities  often 
allow  wood  pavements  to  remain  lonj^tT  than  t  heir  proper  **  life  "  U 
undoubtedly  the  chief  cause  of  complaints  as  U\  the  condition 
of  such  pavements,  and  on  no  account  should  an  uneven 
and  worn  pavement  be  allowed  to  remain  in  what  must 
naturally  be  an  insanitary  condition* 

(5,^  Inefficient  scavenging  has  only  to  be  mentioned  to 
receive  the  just  condemnation  it  nierit^s.  Any  sanitary 
authority  who  curtails  the  scavenging  expenses  to  the  detriment 
of  efficient  work  ought  to  be  immediately  superceded  by  some 
moi\?  capable  system  of  local  government,  for  the  i-oot  of  the 
whole  matter  lies  in  a  perfect  system  of  scavenging,  wdiich  can 
only  be  properly  carried  out  when  the  necessary  funds  are 
allowed,  and  every  official  shonltl  have  a  free  hand  in  this,  in 
order  to  carry  out  the  work  with  credit  to  himself  and  the 
public  whom  he  serves* 

The  hanl  woods  mostly  used  for  street  paving  works  are 
those  known  as  ** Karri*'  and  "Slarrah**  from  Western  Australia. 

These  woods  are  generally  laid  close  jointed,  and  gruuted  with 
pitch  and  tar,  and  form  an  excellent  sanitary  pavement,  their 
liability  to  contraction  however,  has  proved  a  drawback  as  the 
spaces  left  between  the  hlo<*ks  when  contraction  takes  place, 
oecome  filled  with  horse  dung  and  road  detritus  which  it  is 
impossible  to  get  out.  It  is  to  be  hoped  this  wood  will  soon  be 
sapplied  in  such  a  contlition  tJiat  this,  its  only  fault  from  a 
sanitaiy  point  of  viewj  will  soon  be  a  thing  uf  the  past. 

The  foregoing  remarks  may  hv  sununarize*!  by  stating  the 
ssentials  towaras  a  satisfactory  wood  pavenaent : 

1.     A  propter ly  constrncted  roadway. 

:?,     Careful  maintenance  and  frequent  renewals. 

;k     Good  scavenging. 

Wood  is  in  the  Author's  opinion  suited  for  town  pavements, 
oil  account  of  its  being  less  noisy  and  less  slippery  than 
any  other  kind  of  pavement  suitable  for  henvy  traffic,  and  in 
order  to  overcome  the  objections  before  mentioned,  all  soft 
wtKxls  should  be  properly  creosoted  (in  vaccuum  and  not  simply 
dipped)  the  blocks  laid  "  close  jointed  '*  to  a  proper  contour  botli 
transversely  and  longitudinally,  ami  grouted  witti  bitumiu- 
ons  composition.  This  method  is  adopted  by  the  Autlior,  and 
it  has  been  found  tliat  the  blocks  do  not  when  thus  laid  expand 
mure  than  is  reciuisite  to  bind  the  whole  pavement  together, 
and  those  interested  in  the  subject  are  referred  to  that  portion 
of  the  Strand,  between  Trafalgar  Square  and  (Jharing  Cross 
Station,  which  lias  now  been  in  use  for  four  years  and  washed 
daily  without  any  material  defects,  although  subject  to  an 
enormous  daily  traffic* 
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"  Notes  on  some  of  the  dangers  and  difficulties  of  a  combinea^ 
system  of  drainage^  that  is  tchere  more  than  one  house  w 
drained  into  a  common  conduit^*  by  Bush  ell  Anningson, 
M.A.,  M.D. 

(Fellow.) 

ABSTRACT. 

The  Author  pointed  out  in  regard  to  the  disadvantages  of 
combined  systems  of  drainage  that  the  definitions  of  the  terms 
"  drains  and  sewers  "  of  the  Public  Health  Act,  1875,  have,  by 
throwing  the  responsibility  of  the  maintenance  of  such  systems 
upon  the  Local  Authority,  led  to  serious  drainage  difficulties  in 
regard  to  the  repair  of  defects  in  old  parts  of  town  communities, 
and  in  the  development  of  building  estates  in  newer  parts  of 
Towns,  and  in  the  measures  necessary  for  the  diversion  of 
sewage  from  the  natural  watercourses  under  the  Rivers  Pollution 
Prevention  Act ;  a  result  due  mainly  to  the  natural  reluctance 
of  Local  Authorities  to  charge  upon  the  public  Revenue, 
moneys  for  what  in  fact  is  an  improvement  of  private  property 
and  a  relief  to  owners  of  unhealthy  houses. 

In  regard  to  the  danger  of  such  systems  of  combined  drainage, 
the  author  pointed  out  that  in  practice  these  combined  systems, 
while  being  treated  legally  as  sewers,  were  physically  treated 
merely  as  drains  and  that  the  several  contributory  houses  were 
allowed  to  be  connected  thereto  without  interceptors  and  venti- 
lating shafts,  as  would  be  insisted  upon  in  resjiect  of  a  recognised 
public  sewer.  Ho  gave  instances  in  which  the  poison  of  typhoid 
fever  had  been  conveyed  from,  one  household  to  others  adjacent 
along  the  line  of  the  common  conduit,  and  he  suggested  that 
under  the  existing  legal  difficulties  the  best  remedy  would  seem 
to  be  to  treat  the  common  conduits  as  real  branch  sewers  and 
disconnect  each  contributory  house  by  an  air  interceptor  and 
ventilating  shaft  of  its  own ;  and  further  in  newly-developed 
building  estates,  power  should  be  acquired  to  insist  upon  a  back 
alley  between  two  parallel  rows  of  houses,  as  is  required  under 
some  Local  Acts.  The  only  objection  to  such  a  scheme  being 
that  the  distance  between  the  back  of  the  premises  and  the 
back  alley,  involves,  in  order  to  obtain  adequate  fall,  a  depth 
of  sewer  which  might  not  readily  conform  to  the  level  of  the 
public  sewer  already  existing. 
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CONGRESS     AT     LEEDS, 


CONFERENCE  OF  SANITARY  INSPECTORS. 


The  proceedings  of  the  Conference  commenced  with  an  address 
by  the  President,  Peter  Fyfe.  F,R.S.Edin.,  published  in 
the  Journal,  Vol.  XVUI.,  Part'  III. 


"Our  Seamen 8  Dwellings  Afloat''  by  W.  H.  Crane. 
(Associate.) 

ABSTRACT. 

The  importance  of  this  subject  can  hardly  be  realised  by  lands- 
nien.  They  cannot  imagine  the  state  in  which  seamen  in  the 
past  existed,  and  are  existing  in  some  few  instances  to-day, 
through  occupying  insanitary  forecastles. 

The  sailing  ships  of  to-day  differ  from  what  they  were  in  the 
past :  our  seamen  dwelt  in  forecastles  which  were  a  disgi'ace  to 
the  ship-owner;  the  living  spaces  were  encumbered  with  the 
windlass,  chain  cables,  and  nooded  with  water,  which  rushed 
through  the  hawse  pipe  every  time  the  vessel  plunged  into  the 
sea,  thus  for  the  time  making  them  unfit  for  habitation.  Still 
some  of  this  class  exist.  They  are  the  minority — a  change  has 
taken  place  for  the  better,  and  deck  houses,  with  proper  means 
of  liffht  and  ventilation,  have  been  substituted  for  the  ill- 
ventilated,  wretched  forecastles  of  years  ago. 

Coasting  vessels  with  defective  lighting  and  ventilation,  and 
quarters  rendered  more  miserable  by  neglect  of  disheartened 
crews  through  being  compelled  to  live  in  such  places,  are  still 
found. 

In  this  class,  however,  a  change  for  the  better  has  taken 
place. 

The  modern  master  and  shipowner,  whose  attention  being 
called  to  the  evil  does  not  remedy  it,  is  the  exception,  not  the 
rule. 
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The  legal  cubic  space,  72  feet,  is  too  small. 

The  Hull  and  Goole  Port  Sanitaiy  Authority  have  had  the 
following  matters  directly  under  their  consideration — 

(1)  Extension  of  the  cubic  space. 

(2)  The  covering  in  of  all  iron  work. 

(3)  The  provision  of  bath  and  lavatory  accommodation,  so 
essential  for  health  and  cleanliness. 

Vessels  with  lower  forecastles  are  still  met  with.  They 
reauire  special  attention.  The  men's  quarters,  which  are  badly 
ligntedy  are  reached  by  narrow  ladders.  The  foul  smelling  lamp 
and  defective  drain  pipe  (causing  water  to  stand  under  the 
bunk)  do  not  add  to  tne  men's  comfort. 

Top  gallant  forecastles  for  light  and  ventilation  are  an  im- 
provement. 

To  remedy  defects  in  ships,  first,  it  should  be  seen  that  the 
bunks  are  fixed  one  foot  or  more  from  the  sides  of  the  vessel ; 
secondly,  that  all  iron  work  is  sheathed  to  obviate  sweating, 
and  thus  preventing  cold  and  rheumatism  amongst  the  men. 
Wood  decks  should  be  laid  two-and-a-half  inches  thick,  and 
caulked. 

Water-closets,  when  they  adjoin  any  crew  space,  should  be 
separated  by  double  bulkheads,  and  ventilated  eflSciently. 

Separate  lavatory  accommodation  should  be  provided  for  the 
crew.     This  is  obvious. 

The  paint  work  should  always  be  of  a  light  colour,  making 
surroundings  much  more  cheerful. 

The  prevailing  custom  on  the  large  liners  of  inspecting  the 
men's  quarters  should  be  made  compulsory  on  all  vessels.  It 
would  add  considerably  to  comfort. 

On  every  vessel,  for  purposes  of  isolation,  there  should  be  a 
spare  berth,  clear  of  the  crew,  to  be  used  only  in  case  of  sick- 
ness breaking  out.  Patients  could  then  be  at  once  isolated. 
It  would  certainly  check  the'  spread  of  disease. 

From  a  long  experience  as  an  Inspector  I  am  driven  to  the 
conclusion  that  the  real  remedy  for  the  defects  that  are  met 
with  to-day  could  be  largely  remedied,  if  by  concerted  action 
the  Port  Sanitary  authorities  resolved  that  there  should  be  an 
inspection  of  the  building  of  all  vessels  in  course  of  construction 
similar  to  that  made  by  urban  sanitary  authorities  to-day  in 
regard  to  houses. 
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^Scottish  Sanitary  Jurisprudence,*'  by  John  Lindsay,  Interim 
Clerk  to  the  Corporation  of  the  City  of  Glasgow,  Police 
Department. 

Under  the  title  of  this  paper  I  desire  to  restrict  myself,  and  to 
direct  yonr  attention  for  tne  brief  time  fixed  by  regulation,  to 
three  sets  of  Acts  of  Parliament  which  relate  to  what  may  be 
described  as  Sanitary  or  Public  Health  matters.  These  Acts 
are 

1.  The  Public  Health  Acts ; 

2.  The  Food  and  Drugs  Acts ;  and 

3.  The  Margarine  Acts. 

As  regards  the  principal  Public  Health  ^Scotland)  Act  of  1867, 
vou  all  know  that  that  Statute  under  wnich  Local  Authorities 
nave  wrought  for  the  last  thirty  years  will  cease  having  effect 
at  the  close  of  1897,  and  that  the  new  Public  Health  Act 
of  this  year  (passed  in  the  60th  and  61st  years  of  Queen 
Victoria)  will  come  into  force. 

In  such  a  state  of  matters  it  is  hardly  necessary  to  discuss 
the  defects  and  deficiencies  which  may  have  been  discovered 
in  the  Act  which  has  now  nearly  run  its  course ;  and  it  is  some- 
what premature,  and  therefore  unsafe,  to  predict  how  far  the 
new  Act  will  accomplish  the  purposes  which  it  is  expected  to  do. 

It  is,  however,  satisfactory  to  know  that,  from  the  various 
views  put  before  the  Secretary  for  Scotland  and  the  Lord 
Advocate,  as  well  as  before  many  Scottish  Members  of  Par- 
liament and  Parliament  itself,  by  members  of  Local  Autho- 
rities throughout  the  country,  and  the  officials  who  have  been 
charged  with  the  execution  of  the  1867  Act.  considerable 
public  good  may  reasonably  be  expected  to  result  from  the 
extended  and  increased  powers  granted  by  Parliament  to  local 
bodies  for  the  prevention  of  disease  and  the  greater  security  of 
public  health. 

To  a  very  great  extent  the  extended  powers  in  the  new  Act 
liave  been  taken  from  the  London  Public  Health  Act,  1891, 
and  (although  I  am  one  of  the  representatives  of  the  City  of 
Glasgow,  I  do  not  hesitate  to  say)  taken  also  from  the  Glasgow 
Police  (Amendment)  Act,  1890 — locally  known,  after  the  late 
eloquent  and  enthusiastic  Convener  of  the  Health  Committee 
of  CHasgow,  as  Bailie  Crawford's  Sanitary  Act. 

The  representatives  from  Glasgow,  however,  were  unable  to 
convince  those  in  charge  of  the  Bill  when  it  was  passing 
through  Parliament  to  go  as  far  as  those  representatives 
wished,  but,  at  the  same  time,  I  think  this  opportunity  should 
be  taken  advantage  of  for  putting  before  you  in  a  brief  manner 
some   of   the   powers   that  the    Local   Authority  of  Glasgow 
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possess,  and  which  are  not  in  the  general  Public  Health  Act, 
m  the  hope  that,  for  the  public  good  throughout  the  country. 
Local  Authorities  of  the  more  populous  burghs  may  endeavour 
to  get  similar  local  powers  for  themselves  to  deal  with  those 
subjects. 

In  Olasgow,  when  the  Sanitary  Inspector  has  reasonable 
grounds  for  believing  that  the  drains  connected  with  a  house  or 
building  are  defective  so  as  to  cause  risk  to  health  he  may,  in 
the  case  of  tenement  houses,  after  twenty-four  hours'  notice, 
apply  the  smoke  or  other  test  to  such  drains  for  the  purpose  of 
discovering  the  defect.  If  an  owner  or  occupier  refuses  to 
allow  such  tests  to  be  made,  or  to  give  all  reasonable  facilities 
for  making  such  tests,  he  is  liable  to  a  penalty  not  exceeding 
forty  shillings.  If  the  drains  be  found  defective  the  owner  of 
the  premises  is  bound  immediately,  on  an  order  to  that  effect 
being  given  by  the  Local  Authority,  to  carry  out  all  necessary 
operations  for  removing  defects  of  structure,  or  doing  such 
acts  as  may  be  requisite  to  prevent  risk  to  health.  If  the 
owner  fails  to  comply  with  such  order,  the  Local  Authority 
may  execute  the  work  and  recover  the  expense  thereof  as 
damages  from  the  owner.  This  power  comes  in  lieu  of  the 
old  familiar  process  under  the  1867  Act,  which  is  continued  in 
the  1897  Act,  of  presenting  a  petition  to  the  Sheriff,  and  after 
proof  or  remit  getting  an  order  from  him  with  a  right  of  appeal 
in  certain  cases  to  higher  Courts.  When  the  power  given  is 
exercised  with  discretion  and  good  sense  it  ensures  expedition 
in  the  removal  of  what  may  be  or  become  a  dangerous  nuisance : 
and  comparatively  few  cases,  not  more  I  should  say  than  half- 
a-dozen,  have  occurred  where  the  Sanitary  Inspector,  our 
Chairman  of  to-day  (Mr.  Peter  Fyfe),  has  had  to  do  the  work 
himself  and  afterwards  sue  through  the  Local  Authority  for 
the  expenses  incurred. 

Again,  when  water  to  be  used  for  drinking  purposes  or  for 
the  preparation  of  human  food  is  discovered  to  oe  supplied  from 
any  cistern  which  is  so  placed  or  constructed  as  to  be  exposed  to 
contamination,  the  owner  is  by  the  Local  Authority  called  on  to 
forthwith  remedy  the  state  of  matters,  and  on  his  failing  to  do 
so  he  is  liable  to  a  penalty  not  exceeding  forty  shillings  and  to  a 
daily  penalty  of  ten  shillings. 

Again,  when  required  by  the  Local  Authority,  the  owner  of 
every  house  within  the  city  into  which  water  has  not  already 
been  introduced  is  bound  to  provide  an  ample  supply  of  water 
convenient  to  such  house  to  the  satisfaction  of  the  Local 
Authority.  He  is  also  bound  to  fit  up  in  some  window  recess, 
or  other  well-lighted  and  ventilated  place,  a  sink,  with  a  suffi- 
cient waste-pipe  disconnected   from   the   sewer.     And   again, 
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when  required,  the  owner  of  lioiisos  which  consist  of  not  more 
than  two  apiirtments  is  bound  to  provide  to  the  satisfaction 
of  the  Local  Authority  adequate  and  suitable  water-closet  or 
other  latrine  accommodation  as  may  be  so  reqairefl,  convenit^ut 
Ui  >nch  houses.  Again,  the  owner  of  a  house  which  consists  of 
than  two  apartments  is  bound  to  provide,  also  to  the 
kictioii  of  the  Local  Authority,  sucli  adecpiate  and  suitable 
water-closet  aecommwlation  as  may  be  deemed  advisable  by 
them,  and  iu  all  cases  mth  proper  soil  pipes*  Further,  all  such 
sinks,  waste-pipes,  soil-pipes,  and  water-closets  are  to  be  sufw 
plied  with  wat^r,  and  to  be  trapped  and  ventilated  so  as  to 
prevent  any  leakage  or  effluvium  therefroui ;  and  all  sinks, 
Witste-pipes,  soil-pipes,  and  water-close tvS  already  existing,  or 
which  may  be  fitted  np  under  those  powers,  must  be  kept  iu 
complete  repair  by  the  owner.  Failure  on  the  part  of  tlie 
owner  to  conform  to  tliose  provisions,  or  to  make  the  necessary 
alt>erations,  renders  him  liable  to  a  penalty  of  £5  and  to  a  daily 
penalty  of  forty  shillings. 

A^ain,  if  the  Medical  Officer,  the  Sanitary  Inspector,  and 
the  Miister  of  Works  shall  certify  in  writing  to  tlie  Local 
Authority  that  any  house  or  building  or  part  thereof  is  unfit 
for  human  habitation,  the  Local  Authority  may  by  their  order 
declare  that  the  same  is  not  tit  for  human  habitation,  and  it  is 
unlawful  after  a  date  specitied  in  sucli  order  for  the  sjune  to  be 
inhabited,  unrler  f>enalties  on  the  owner  and  occupier  thereof. 
Before  pronouncing  any  such  order  the  Local  Authority  require 
the  owner  to  show  cause  against  the  Certificate  and  are  bound 
to  give  him  an  opportunity  of  being  heard  before  them,  and, 
if  he  appears,  to  hear  him  and  sndi  evidence  as  he  may  adduct*. 
Power  is  given  to  the  Local  Authority  at  any  time  there- 
after, on  being  satisfietl  that  the  condennied  houses  have  been 
■rendered  fit  for  human  habitation,  to  revoke  or  vary  the  order; 
and  for  the  purposes  of  carrying  out  the  provisions  just  referred 
to,  the  Local  xVuthority  may  act  by  a  Committee  whose  quorum 
is  not  less  than  five.  Any  person  aggrieved  by  an  order  may 
within  five  days  from  the  date  thereof  apjieal  to  the  Sheriff, 
^mnd  the  Sheriff  shall  with  all  reasonable  dispatch,  and,  if 
•practicable,  within  seven  days  after  the  presentation  of  the 
Ap|}eaU  dispose  of  the  same,  and  his  decision  is  declared  to 
be  final,  and  not  subject  U»  review;  but  tfic  confirmation  of 
any  sucli  order  by  the  Sheriff  does  not  prevent  tlie  Local 
Authority,  if  they  are  satisfied  that  the  houses  have  been  ren- 
dered fit  for  human  habitation,  from  revoking  or  varying  such 
tprder.  Here  I  desire  to  state  that  since  the  coming  into  force 
rf  this  1890  Act  till  2lst  December  last,  400  house.?  have  been 
dosed  under  those  powers  as  unfit  for  human  habitation.     Of 
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those  at  the  end  of.  the  year  264  remained  closed,  55  were  con- 
verted into  workshops,  stores,  &c.,  11  were  taken  down  and 
rebuilt,  16  were  taken  down  for  business  purposes,  50  were 
cleared  a<vay,  9  were  altered  and  re-opened  as  clwelling-houses, 
and  4  were  made  into  water-closets.  During  this  year  132 
houses  have  been  closed  as  uninhabitable,  and  of  these  1  has 
been  re-opened. 

I  now  desire  to  direct  your  attention  to  The  Food  and  Drugs 
Acts  of  1875  and  1879,  and  to  Tlie  Margarine  Act  of  1887,  and 
I  propose  to  put  before  you  several  suggested  amendments  of 
tliese  Acts  which  have  commended  themselves  to  the  Local 
Authority  of  Glasgow  and  to  their  officials  as  tending  towards 
th^  public  good.  I  ask  your  special  attention  to  those  sug- 
gestions because  of  this,  that  we  may  expect  on  a  very  early 
date,  if  not  indeed  in  the  next  Session  of  Parliament,  that  new 
Acts  dealing  with  those  subjects  will  be  introduced  into  Par- 
liament, and  if  the  suggestions  made  commend  themselves  to 
you,  it  is  very  desirable  that  you  should  put  them  before  your 
respective  Authorities  with  the  view  of  getting  your  Authorities 
to  submit  them  to  Parliament  through  their  representatives 
there. 

As  regards  the  Food  and  Dtnigs  Act  of  1875,  Section  2  deals 
with  interpretation,  and  the  suggestion  made  to  you  is  that  the 
word  ''food"  should  be  broadened  in  its  definition,  with  the 
view  of  including  all  condiments,  flavourings,  colourings,  pre- 
servatives, or  other  substances  introduced  to,  or  usoa  along 
with,  human  food,  that  is  to  say,  to  every  article  used  for 
admixture  with  food,  or  drink  of  man. 

Section  3  deals  with  the  "Prohibition  of  the  mixing  of 
injurious  ingi*edients,  and  of  selling  the  same."  What  is 
submitted  for  your  consideration  as  regards  this  Section  is  this, 
that  it  should  be  amended  by  deleting  the  words  therein  "  so  a.s 
to  render  the  article  injurious  to  health,"  and  substituting  in 
lieu  thereof,  the  following  or  similar  words,  namely,  "which  is 
of  a  poisonous  nature,  or  which  may  render  the  article  dangerous 
or  injurious  to  the  health  of  any  person  using  the  same,  or 
which  is  known  to  be  dangerous  or  injurious  to  health." 
It  is  also  suggested  that  the  onus  of  proving  that  the  added 
substance  is  not  dangerous  or  injurious  to  health  should  rest 
upon  the  defendant,  that  is  to  say,  on  the  person  who  is  proved 
to  have  introduced  it  to  the  article  of  food  or  drug,  or  to  have 
sold  it  so  introduced. 

It  is  further  suggested  for  your  consideration  the  advisability 
of  distinctly  specifying  certain  ingredients  which  are  of  an 
admittedly  poisonous  or  dangerous  or  injurious  nature,  as  abso- 
lutely forbidden,  and,  in  that  case,  the  analyst's  certificate  of  the 
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presence  of  such  ingredients,  or  any  of  them,  would  be  sufficient 
to  establish  the  charge  of  adulteration.  As  an  example  of  this, 
reference  may  be  made  to  a  law  of  the  German  Empire,  passed 
5th  July,  1887,  to  this  effect : — "  Colours  detrimental  to  nealth 
are  not  allowed  to  be  used  in  the  preparing  of  food,  and  of 
other  articles  for  domestic  use  intenaed  for  sale.  Colours 
injurious  to  health,  within  the  meaning  of  this  Section,  are 
those  coloured  substances  and  coloured  preparations  which 
contain  antimony,  arsenic,  barytes,  lead,  cadmium,  chromium, 
copper,  mercury,  uranium,  zinc,  tin,  gamboge,  coraline,  picric 
acia." 

It  is  suggested,  too,  that  the  best  way  to  determine  what 
ingredients  should  be  included  in  such  a  specific  enactment 
would  be  by  the  French  method  of  nominating  a  commission  of 
acknowledged  experts  to  report  upon  the  same.  This  could  be 
done,  as  in  France,  from  time  to  time, — the  Food  and  Drugs  Act 
providing  for  the  addition  to  the  list  of  proscribed  ingredients 
of  those  new  chemicals  which  might  be  found  present  in  human 
food  without  warning. 

At  present  such  questions  are  in  this  country  fought  at 
enormous  expense,  and,  as  regards  the  interests  of  the  consumer, 
with  great  disadvantage.  Whatever  the  result,'  it  settles 
nothing,  excepting  possibly  4n  the  particular  locality  and  before 
the  same  Magistrate.  In  other  parts  of  the  country  exactly  the 
same  question  may  be  raised  with  an  entirely  different  result, 
whereas,  by  the  method  of  commission  now  suggested,  a  purely 
scientific  enquiry  would  be  held,  at  which  the  interests  of  the 
consumer  would  receive  fair  consideration,  and  there  would  be 
no  possibility  of  injustice  to  any  individual,  shop-keeper  or 
manufacturer,  because  the  result  would  apply  equally  over  the 
whole  country. 

Section  4  of  the  above  Act  relates  to  the  '*  Prohibition  of  the 
mixing  of  drugs  with  injurious  ingredients,  and  of  selling  the 
same.  As  regards  that  Section  it  is  submitted  that  an  addition 
should  be  made  thereto  forbidding  the  sale  of  drugs  which,  not 
being  made  from  the  natural  source,  contain  ingredients  which 
are  injurious  or  prejudicial  to  patients  to  whom  the  drugs  might 
be  administered,  and  it  is  further  urged  that  the  British 
Pharmacopoeia  should  be  legalised  as  the  standard  for  all  drugs. 
At  present  there  is  no  standard  for  drugs,  and,  therefore,  it  is 
well  nigh  impossible  to  say,  far  less  prove,  that  drugs  supplied 
an*  not  of  the  nature,  substance,  and  quality  demanded,  as  few, 
if  any,  know  what  they  are  legally  entitled  to  get. 

Section  f?,  which,  as  you  know,  is  the  principal  section  of  the 
Act,  relates  to  the  "Prohibition  of  the  sale  of  articles  of  ood 
and/ of  drugs  not  of  the  proper  nature,  substance  and  quality." 
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On  this  important  point  it  is  suggested  that  Sub-section  1  of 
this  Section  should  be  amended  on  the  lines  suggested  in  the 
amendment  submitted  as  regards  Section  3,  and  be  made  to 
read  somewhat  as  follows — "where  any  matter  or  ingredient, 
which  is  not  of  a  poisonous  nature,  and  not  known,  or  not 
likely  to  be  dangerous  or  injurious  to  health,  has  been  added  to 
the  food  or  drug,"  &c.,  &c.  Sub-section  2  should  be  deleted, 
because  it  seems  surely  to  be  wrong  to  provide,  as  at  present, 
that,  while  licensed  and  qualified  dispensers  of  medicines  are 
subject  to  the  provisions  of  the  Act,  unqualified  and  irrespon- 
sible compounders  are  excepted.  In  my  view  it  would  be  only 
right  that  proprietary  medicines  should  require  to  have  a  label 
on  each  packet  clearly  and  distinctly  stating  their  composition. 
A  provision  should  further  be  made  prohibiting  the  addition  of 
any  inert,  insoluble,  or  indigestible  substance,  or  ingredient,  to 
any  articles  of  food,  unless  the  vendor  in  these  cases  also  labels 
the  article  in  such  a  manner  as  to  clearly  reveal  to  the  pur- 
chaser the  preparation  and  character  of  the  inert,  insoluble,  or 
indigestible  ingredient;  and  where  the  adulterant  exceeds  50 
per  cent,  of  the  total  quantity  of  the  article,  such  as  it  often 
does  in  coffee  mixed  with  chicory,  it  should  be  made  illegal  to 
sell  the  compound  by  the  name  of  the  article  adulterated. 
This  is  provided  for  in  America  in  the  case  of  cheese  adul- 
terated with  oleo-margarine,  put  in  to  take  the  place  of  the 
natural  fat.  The  sale  of  such  cheese  is  prohibited  except 
under  the  name  of  "  Imitation  Cheese."  Under  this  section 
very  many  prosecutions  take  place  regarding  the  sale  of  milk, 
which,  so  far  as  the  supply  of  a  city  is  concerned,  is  most  pro- 
bably and  generally  mixed  or  average  milk.  The  fat  of  average 
sweet  milk  never  falls  under  3  per  cent,  of  natural  fat;  yet, 
because  it  has  been  known  that  some  half-starved  cow  has  been 
found  to  produce  milk  as  low  in  fat  as  1*98  per  cent.,  charges 
of  adulteration,  where  the  sample  showed  a  percentage  of  fat 
considerably  below  the  standard  (2*75  per  cent.)  of  Somerset 
House,  have  been  dismissed.  Thus,  for  want  of  a  legalised 
standard,  farmers  and  dairymen  may,  under  these  decisions, 
take  away  33  per  cent,  of  the  natural  fat  of  average  milk,  and 
sell  with  impunity  what  remains  as  sweet  milk.  In  my  humble 
opinion  some  method  ought  certainly  to  be  adopted  of  getting 
rid  of  the  absurd  contention  that,  because  some  cow,  in  some 
condition  or  other  of  health,  or  of  feeding  or  otherwise,  has  been 
known  to  produce  some  white  fluid,  which  is  called  milk,  there- 
fore that  milk  must  be  taken  as  the  standard  of  sweet  milk  in 
all  cases  throughout  the  country.  In  view,  therefore,  of  this, 
and  of  the  fact  that  very  large  quantities  of  milk  are  thus  im- 
poverished, it  is  suggested  that  the  Legislature  should  at  once 
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standardise  sweet  milk,  and  provide  a  clause  specially  dealing 
with  this  ail-importaiit  food,  especially  in  the  cases  of  infants 
and  of  invalids*  A  standard  should  also  he  fixed  in  the  ease  of 
cream,  and  the  sale  thereof,  when  under  that  standard,  should 
not  be  allowed  as  "Cream."  On  these  points^  as  on  that  of 
possible  injur}'  t^  health  under  Section  3,  the  question  of  a 
standard  is  eminently  one  to  he  considered  by  a  commission  of 
experts,  hut^  in  any  case,  tlR'  purveyor  of  such  an  abnormal 
article  ought  to  be  compelled  to  prove  that  it  is  the  production 
of  a  single  cow,  to  be  produced  for  independent  investigation, 
as  the  quality  and  purity  of  the  supply  of  towns  very  closely 
affect  the  health  of  the  infant  population,  and  the  mortality  of 
infantiJ  in  towns  is  always  pwitest  in  the  industrial  quarters, 
and  it  is  there  tliat  the  adulterated  milk  is  purveyed.  1  would 
point  out  that  in  the  City  of  Berlin,  by  Municipal  Ordinance  of 
the  6th  of  July,  1887,  the  sale  of  milk  is  prohibited  which 
**  contains  any  foreign  matter,  especially  any  so-called  preserva- 
tive of  whatever  kind."  Since  the  date  of  the  passing  of  the 
Food  and  Drugs  Acts,  the  use  of  so-called  food  preservatives 
has  been  so  much  extended  as  to  create  a  new  |>hase  of  adulter- 
ation^  which  renders  some  amendment  extremely  necessary*  Tbe 
article  of  food  often  does  receive  repeated  doses  of  objectitmable 
ingredients,  as  preservatives,  when  pivssing  through  ilifferent 
hands.  Thus  milk  may  receive  a  dose  of  boracic  acid,  intended 
as  a  preservative,  from  the  farmer^  a  second  dose  may  be  added 
by  the  dairy  keeper,  and  a  third  by  the  nurse  or  mother  to  the 
child ;  and  thus  the  infant  receives  a  triple  dose.  It  is  also  well 
established  that  the  use  of  boracic  acid,  salicylic  acid,  and  other 
objectionable  ingredients,  is  extremely  common,  and  is  becoming 
more  so.  Out  of  twenty-four  samples  recently  taken  at  random 
by  one  of  the  public  analysts  of  Glasgow,  ten  containeti 
objectionable  substances.  These  samples,  relating  to  aerated 
waters,  lager  beer,  and  coffee  extracts,  all  had  salicylic  acid  ; 
aerated  waters  had  lead ;  fish,  milk,  and  butter  had  bonieic  acid. 
Section  1  deals  with  **  Provision  for  the  sale  of  compounded 
articles  of  food  and  compounded  drugs.'*  It  is  suggested  that 
com{>ound  foods,  such  as  invalids'  and  liabies'  foods,  meat 
extracts,  and  so-called  egg  powders,  should  also  have  legibly 
marked  on  their  coverings  their  composition,  as  otherwise  this 
Section  is  of  little  service  to  the  public,  wh(»  [uirchase  in  ignor- 
ance of  the  contents  of  these  parcels  of  compound  foods,  being 
mainly  induced  to  do  so  through  ad  vert  i  semen  ts»  At  present, 
unless  these  foods  contain  injurious  admixtures,  the  vendors 
may  sell  what  they  choose  under  the  nanu^s  julopted,  and  for  the 
same  reai^on,  as  already  stated,  patent  or  jiroprietary  medicines 
should  be  placed  in  the  same  category,  in  order  to  prevent 
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fraud.  In  asking  for  some  particular  soothing  syrup  or  for  cer- 
tain pills,  the  public  get  what  they  demand,  but  at  present  they 
demand  in  complete  ignorance  of  what  they  ought  to  get. 

Section  8,  which  has  for  its  rubric  **  Protection  from  offences 
by  giving  of  label,"  deals  with  harmless  adulteration  of  simple  or 
natural  iood,  but  there  has  been  some  dubiety  as  to  the  meaning 
of  the  words  "a  label  distinctly  and  legibly  written  or  printed." 
It  is  urged  that  the  section  should  be  amended  to  the  effect  of 
specifying  the  size  of  the  letters  which  must  be  used  in  all  such 
intimations,  as  is  done  in  the  case  of  the  sale  of  margarine, 
under  Section  6  of  the  Margarine  Act  of  1887.  It  is  also 
suggested  that  words  like  the  following  should  be  added  to  the 
end  of  that  section, "  the  said  writing  or  print  to  show  the 
nature  and  proportional  quantity  of  the  matter  or  ingredient 
added,  and  the  letters  on  label  intimating  the  same  to  oe  each 
not  less  than  one-eighth  of  an  inch  square." 

Sectioti  9  i*elates  to  the  "  Prohibition  of  the  abstraction  of  any 
part  of  an  article  of  food  before  sale,  and  selling  without  notice." 
It  is  suggested  that  in  this  Section  it  should  be  provided  that 
it  shall  be  no  good  defence  to  aver  or  prove  in  a  case  where 
extraction  of  cream  is  averred  that  the  cream  is  likely  to  have 
been  given  to  earlier  purchasers,  otherwise  there  may  be 
prejudice  or  fraud  on  late  purchasers. 

Section  13  has  for  its  rubric  *'  Officer  named  to  obtain  a 
sample  pf  food  or  drug  to  submit  to  analyst."  This  Section 
should  be  amended  to  the  effect  of  making  clear  that  female 
sanitary  inspectors  should  be  regarded  as  deputies  of  the  officers 
appointed  under  the  Section,  in  respect  that  the  male  inspectors 
become  known,  and  some  milk  vendors  habitually  pour  some 
cream  into  the  sample  of  milk  before  lianding  it  to  them,  and 
others  keep  what  is  known  as  **  the  Inspector's  can." 

Section  25  has  for  its  rubric  ''  Defendant  to  be  discharged  if 
he  proves  that  he  bought  the  article  in  the  same  state  as  sold, 
and  with  a  warranty.  No  costs  except  on  issues  proved  against 
him."  This  Section  deals  with  the  question  of  warranty,  and  it 
is  suggested  that  it  should  be  amended  to  the  effect  of  clearing 
up  the  disputed  point  as  to  what  really  constitutes  a  written 
warranty  under  the  Act.  It  is  suggested  that  a  schedule  should 
be  attached  to  the  Act  giving  the  precise  form  of  the  warranty 
required.  The  procuring  of  samples  of  food  and  drugs  from 
retailers,  which  may  have  been  adulterated  by  the  wholesale 
dealer,  or  manufacturer,  before  tliey  reached  such  retailers,  is 
the  principal  grievance  which  Sir  Charles  Cameron  sought  to 
meet  in  his  recent  Bill.  My  opinion  then  was,  and  still  is,  that 
to  give  effect  to  that  proposal  would  utterly  destroy  the  whole  in- 
tention and  usefulness  of  these  Acts.    It  may,  in  certain  cases,  be 
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ne  that  retailers  receive  aflulterated  articles  from  a  whrtlesale 
house  or  manufacturer,  and  by  taking  no  precautions  to  ubtaiu 
a  warranty  with  these,  or  discover  for  themselves  the  con- 
stituents of  the  articles,  are  punished  for  selling  them.  In 
this  respect  they  are  in  the  same  position  as  the  retailer  of  milk 
who  receives  this  coramotlity  from  tlie  farmer  by  railway,  and 
in  whose  interest  Section  *>  of  the  amending  Act  of  1879  was 
passed.  This  Section  works  well  wht^re  the  honesty  and  vigilance 
of  the  milk  purveyor  are  exercised  in  conveyiug  the  necessary 
information  to  the  Inspector,  and^  in  my  view,  a  wholesome 
check  would  be  put  upon  agents,  wholesale  houses,  and  manu- 
facturers, if  the  provisions  of  this  section  of  the  amending  Acrt 
were  extended  to  all  articles  of  food  and  dnigs ;  and  suftieient 
protection  would  be  afforded  to  retailers  who  IkhI  any  cause  to 
anspect  the  purity  of  goods  invoiced  to  him,  were  the  Inspectors 
emiiovvered  to  procure  samples  from  goods  In  course  of  dehvery, 
and  to  this  extent  assistance  might  be  gi\en  to  the  retailer ; 
but  it  would  be  destructive  of  the  Act  to  take  all  responsibility 
off  the  shoulders  of  the  retailer  in  the  manner  proposed  in  the 
recent  Bill,  or  by  accepting  an  invoice  as  equivalent  to  a 
warranty. 

Section  27  deals  with  **  Punishment  for  forging  certificate  or 
warranty;  for  wilful  misapplication  of  warranty;  for  false 
warranty;  and  for  false  label/*  This  Section  would,  in  any 
ease,  require  to  be  amen<led,  so  as  to  define  and  specify  the 
procedure  competent  to  secure  the  conviction  and  punishment 
of  a  wholesale  firm,  or  manufacturer  having  his  locus  in  a 
tlistant  part  of  any  of  the  three  kincjdoms — -in  other  words, 
should  provide  how  an  English  or  an  Irish  firm  is  to  be  made 
amenable  to  the  Scotch  courts,  and  vice  rerm. 

As  regards  the  Amending  Act  of  1871^,  the  only  Section  to 
which  I  w^ould  direct  your  attention  is  the  third,  whose  rubric 
is  '*  Officer,  inspector,  or  constable  may  obtain  a  sain|jle  of  milk 
at  the  place  of  delivery  to  submit  to  analyst/'  The  observation 
I  have  to  submit  thereon  is  that  the  provisions  of  that  Section^ 
at  present  applicable  only  to  milk  dealei's  and  farnu-rs,  should 
lie  extended  to  all  wholesale  mei'chants  and  manufacturei-s 
sending  food  or  drugs  to  retailers. 

As  regards  The  ilargarine  Acty  I  would  direct  your  attention 
to  Section  f>  thereof ;  whose  rubric  is  ''  Marking  of  Cases/' 
I  would  suggest  that  tins  Section  should  be  amendt'd  to  the 
f?ffect  of  providinff  that  the  paper  wrapper  in  which  the  mar- 
garine is  to  be  delivered  shall  have  printed  thereon,  as  therein 
required,  the  word  "margarine"  alone.  It  has  been  lield  by 
our  Iligli  Court  of  Justiciary  that  if  the  word  *Snargarine  " 
was  printed,   as   required   by  that   Section,  on    the   wrapper, 
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thei*e  was  nothing  to  prevent  the  retailer  printing  the  names 
of  a  dozen  other  articles  of  food  on  the  same  wrapper,  although 
the  intention  of  the  Act  was  that  by  printing  the  word 
*^  margarine  "  it  was  to  be  an  intimation  to  the  purchaser  that 
what  he  was  receiving  was  margarine.  Thus,  in  the  case  in 
question,  it  might  have  been  any  one  of  the  dozen  enumerated 
articles,  and  one  of  the  Judges  (Lord  Young),  who  dissented 
from,  or  at  least  demurred  to,  the  decision,  said  that  it  might 
mean  that  the  dealer  would  have  conformed  to  the  Act  if,  by 
having  regard  to  the  size  of  the  print  of  the  word  "  margarine," 
he  made  the  intimation  read  "This  is  not  margarine.'  It  is 
also  suggested,  as  regards  this  Section,  that  a  clause  should  be 
inserted  dispensing  with  the  necessity  of  analysis  where  the 
contravention  is  simply  neglecting  to  label  the  kit  or  parcel  of 
margarine,  when  At  is  admitted  by  the  seller  at  the  time  that 
the  article  is  margarine.  It  is  provided  in  clause  D  of  Section  33 
of  the  Sale  of  Food  and  Drugs  Act  1875,  which  regulates 
the  procedure  under  the  Margarine  Act,  that  *^  every  penaltj' 
may  be  recovered  at  the  instance  of  the  person  who  caused  the 
analysis  to  be  made."  Thus  an  analysis  is  necessary  to  found  a 
prosecution  by  an  Inspector,  and  hence,  in  the  great  majority 
of  cases  under  the  Margarine  Act,  unnecessary  expenses  are 
incurred  by  analysis  which  have  to  be  paid  by  the  defenders, 
and  this  has  been  the  subject  of  comment  on  several  occasions 
by  Sheriffs  and  other  Judges. 

The  foregoing  views  1  submit  to  you  as  tending,  if  given 
effect  to,  to  defeat  the  aims  and  objects  of  the  unscrupulous  and 
dishonest,  and  at  the  same  time,  to  protect  the  legitimate 
interests  of  the  consumers — the  public.  They  are  not  put 
before  you  in  any  captious  or  haphazard  way,  but  as  the  result 
of  an  every  day  experience  of  the  working  of  the  Acts,  which 
has  disclosed  wherein  the  weakness  and  defects  lie.  Having 
put  the  suggestions  before  you  my  duty  at  this  Congress  ends ; 
yours,  however,  now  begins.  If  the  suggestions  made,  or  any 
of  them,  commend  themselves  to  you,  adopt  them  and  do  what 
you  can  to  have  legislative  effect  given  thereto. 


"  Smoke  Nuisances  and  their  Abatement/*  by  John    Sumner, 
Chief  Sanitary  Inspector,  Wigan. 

(Associate.) 

ABSTRACT. 

Nuisances  arising  from  dense  black  smoke  issuing  from  the 
chimney  stacks  of  works  are  very  common,  and  still  very  offen- 
sive, and  ought  to  be  more  stringently  legislated  upon  than  they 
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Save  been  in  the  past,  more  especially  as  it  has  Ik-gii  so  often 
shown  that  the  nuisance  can  be  easily  remedied  by  the  ownej's. 

Oar  local  authorities  are  in  some  districts  so  lax  in  the  ad- 
ministration of  that  section  of  the  Public  Health  Act,  187-5^ 
relating  to  smoke  nuisances,  that  the  words  therein  contained 
are  simply  a  farce,  and  the  efforts  of  tlie  Inspector  a  dead  letter. 

The  problem  of  smoke  abatement  is  getting  rather  ancient, 
and  was  legislated  upon  as  far  back  as  1819,  and  since  then 
several  select  Committees  have  been  formed  and  have  reported 
to  the  House  the  result  of  their  inquiries,  with  tlie  result  that 
the  clause  relating  to  smoke  nuisances  was  inserted  in  the  187^1 
Act,  followed  by  a  proviso  that  entirely  nullified  its  usefulness, 

Many  offending  manufacturers  assert  that  the  consumption 
of  dense  black  smoke  causes  more  injurious  (though  less  visiblf ) 
gases  to  escape  in  the  atmosphere,  but  this  can  be  at  once  passed 
over  because  experts  conclusively  prove  that  such  is  not  the 
case,  because  light  and  dense  smoke  contain  the  same  substances 
though  in  different  degrees  of  mixture. 

The  production  of  smoke  is  no  economy  to  the  manufacturers 
but  a  w;iste  of  money  iu  the  shape  of  unconsumed  fuel. 

From  con-espoodence  that  1  have  had  from  a  number  of 
Sanitary  Insf)ectors  I  find  that  a  great  many  are  almost  asked 
to  let  the  smoke  nuisance  alone,  and  iu  at  least  two  instances 
the  Sanitary  Authorities  have  said  they  wish  they  had  a  lot 
more  smoke,  it  was  a  sign  that  trade  was  flourishing.  In  towns 
4>f  that  kind  any  effort  an  Insi)ector  might  make  to  try  and 
remedy  such  a  sUite  of  things  meets  with  rebuffs,  and  I  am  of 
opinion  that  some  central  Autliority  should  take  the  matter  in 
hand  and  appoint  Inspectors  to  take  observations  and  repijrt 
<lin"ct  to  them,  the  same  as  the  Inspectors  under  the  Alkali  Acts; 
in  such  a  way  only  can  this  great  evil  be  properly  dealt  with 
and  effectually  remedied*  A  great  many  manufacturers  try  to 
make  a  set  of  boilers  do  far  more  work  than  they  are  able  to, 
to  the  detriment  of  the  atmosphere. 

Many  different  kinds  of  apparatus  are  on  the  market  for  the 
prevention  of  smoke,  all  of  which  I  sujjpose  have  some  good 
point  to  recommend  them  to  the  manufacturers,  but  a  very 
great  deal  depends  on  the  lieight  tif  ehimnejj  mode  of  firing, 
fuel  used  and  boiler  space. 

The  experience  of  such  well  known  gentlemen  as  Mr,  A,  E, 
Fletcher,  Professor  Ripper  and  others,  all  tend  to  show  tbat  the 
emission  of  dense  i>lack  smoke  can  be  avoided,  or  if  not  wholly 
removed  can  be  so  minimised  as  to  be  no  nuisance,  and  that  such 
has  not  been  carried  out  before  now  is  a  serious  blot  on  our 
Sanitary  liegislation. 
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"  Practical  Sanitation  in  relation  to  the  Food  Supply^'  by 
Louis  Hanks. 

(Associate.) 

ABSTRACT. 

This  subject  is  one  of  importance  to  the  public  at  large,  as 
the  seeds  of  much  mischief  to  bodily  health,  if  not  danger  to 
life,  are  undoubtedly  contained  in  foods,  produced,  handled,  or 
vended  under  insanitary  conditions. 

The  groups  of  industries  most  concerned  are  those  respectively 
of  the  Meat  (including  Fish  and  Game)^  Bread,  and  Milk 
trades.  Meat  should  be  procured  from  animals  free  from 
disease,  for  which  reason  both  live-stock  and  dead  meat  should 
be  officially  under  the  inspection  of  the  Medical  Officer  of 
Health  of  the  district,  and  necessary  veterinary  assistants  and 
qualified  inspectors. 

Live-stock  should  be  protected  from  exposure,  and  from  the 
risks  of  disease,  and  no  diseased  animal  should  be  sold  for  food. 
Metal  feeding  troughs,  dry  and  well-drained  shelters  constructed 
with  impervious  walls  and  floors,  pui*e  water,  the  absence  of 
filthy  accumulations,  and  the  utmost  cleanliness  should  be 
insisted  on. 

Improvements  both  sanitary  and  humane  might  be  made  in 
the  mode  of  conveyance  of  live  animals  by  ship  and  rail. 
Water  should  be  supplied  to  animals  on  a  journey  even  of  a 
few  hours  duration,  and  to  those  in  a  lair  awaiting  slaughter. 

Slaughter-houses  should  be  constructed  in  strict  accordance 
with  the  regulations  set  forth  in  the  Model  Bye-laws  of  the 
Local  Government  Board,  and  with  the  advanced  knowledge 
of  sanitary  principles. 

Butcher's  men  should  be  required  to  exercise  gi*eater  cleanli- 
ness in  their  personal  habits  in  the  dressing  and  handling  of 
meat.  Shops  devoted  to  the  sale  of  meat  and  other  foods  should 
be,  where  possible,  isolated  from  dwelling  rooms,  should  be  con- 
structed and  fitted  in  accordance  with  sanitary  principles,  with 
every  i)recaution  to  promote  cleanliness  and  freedom  from  in- 
sanitary nuisances,  such  as  bad  drainage,  insufficient  ventilation, 
impure  water  supply,  or  accumulation  of  filth  or  refuse.  Care 
to  be  taken  that  no  one  engaged  in  a  food  business  is  suffering 
from  or  in  contact  with  infectious  illness.  Bakehouses  are 
und(T  certain  legal  restrictions  as  regards  sanitary  matters,  but 
need  greater  attention  to  details  of  improved  construction,  pure 
wati»r  supply,  ventilation,  freedom  from  dust  and  atmospheric 
pollutions,  perfect  sanitation,  the  use  of  machinery  and  improved 
ovens  being  advantageous  as  reducing  the  necessity  for  persona) 
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contact  with  the  bread  in  manufacture,  although  in  all  oases  the 
good  health  and  cleanHness  of  the  men  is  of  ix***-^^t  importance. 

Milk  is  a  frequent  propagator  and  carrier  of  disease,  and 
should  only  be  procured  from  a  liealthv  animal,  free  frora 
tuberculosis,  etc*,  and  housed  in  a  dry,  well  drained,  spacious,  and 
well  ventilated  cow-house. 

Great  cleanliness  to  be  used  in  milking,  the  cow's  udders  and 
milker's  hands  to  be  thormigldy  cleaned  before  commencing. 
All  milk  vessels  to  be  kept  perfectly  clean  and  scalded  witli 
steam  or  boiling  water  refK^iitedly.  Milk  should  lie  j^terilised 
before  dispatch  or  deliver}'.  Dairies  should  be  isolated  from 
cow-house,  dwelling,  or  sanitarj^  convenience,  and  should  have 
all  the  provisions  of  hygienic  construction  specified  for  cow- 
houses, so  that  |nire  air,  pure  water,  and  freedom  from  risk  of 
contagion  may  he  ensured.  All  workers  engaged  in  the  cow- 
house or  in  collecting,  handling,  or  distributing  milk  should  be 
free  from  infection  of  disease,  not  only  the  recognised  infectious 
disorders,  but  consumption  also  being  dangerous  through  the 
agency  of  the  milk  supply 

The  wat^^r  supply  of  dairies  and  milk  shops  should  be  of  the 
purest  description.  Too  frequently  it  is  drawn  frora  shallow 
wells  which  are  polluted  with  thesoakings  from  cesspools,  drains, 
and  farmyards,  or  from  streams  contaminaterl  with  sewagi*,  and 
in  this  way  typlioid  fever  and  other  water-borne  diseases  may 
be  conveyed  to  human  beings,  either  by  means  of  cans,  etc., 
washed  in  such  water,  or  by  its  surreptitious  addition  to  the  milk. 

Water-cress  grown  in  water  contaminated  by  sewage  is  also 
capable  of  conveying  similar  diseases,  and  such  has  also  been 
proved  the  case  with  regard  to  oysters  and  other  shell-fish  taken 
from  water  similarly  polluted. 

The  essence  of  sanitary  teaching  with  regard  to  food  is  that 
the  various  articles  should  be  jirocured  from  sources  free  from 
disease  or  disease-producing  surroundings,  that  the  produce 
should  be  systematically  inspected  and  condemned  if  unfit  for 
food  before  it  is  exp<:>sed  for  sale  ;  that  it  shouhl  be  shielded 
from  accidental  contamination  or  infection  in  transit  or  exposure 
for  sale,  that  all  premises  devoted  to  the  preparation  or  sale  of 
food,  especially  meat,  bread,  and  milk,  should  be  sanitarily  fit 
for  such  uses,  and  that  cow-shed  and  dairy  sanitation  is  of 
immense  importance,  not  only  us  regards  the  soscc|)tibility  of 
milk  to  certain  infective  disease  germs,  particularly  tuberculosis, 
scarlet  fev^er,  tyjdioid  fever,  and  diphtlieria,  but  also  on  account 
of  the  desired  improvement  in  British  dairy  produce  to  enable 
us  to  compete  on  favourable  terms  with  the  scientific  dairj^ng 
of  foreimi  countries  such  as  Sweden  and  Denmark. 
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^^  Local  Authorities^  Ojfficers^  Superannuation  Billy  1897,*  by 
Robert  Lindsay,  Sanitary  Inspector  for  the  County  of 
Midlothian. 

ABSTRACT. 

The  introduction  deals  with  the  length  of  time  during  which 
England  and  Wales  have  experienced  the  benefits  of  measures 
for  providing  superannuation  and  compensation,  and  enumerates 
the  various  Acts  passed  in  their  behalf.  And  after  commenting 
on  the  fact  that,  although  many  futile  attempts  have  been  made 
to  get  clauses  providing  for  superannuation  inserted  in  Bills 
dealing  with  Scotch  affairs,  Scotland  still  lacks  the  advantages 
of  such  a  measure.  The  following  points  are  taken  up  and 
briefly  considered  seriatim: — The  question  of  superannuation 
as  treated  within  the  scope  of  the  Bill ;  the  dangers  tp  which 
Health  Officers  are  exposed  while  in  the  discharge  of  their 
duties,  and  the  need  there  is  for  such  a  measure ;  the  advance 
which  the  Bill  makes  on  its  predecessors  in  the  manner  of  dealing 
with  the  question  of  superannuation ;  a  reference  to  the  text 
of  the  Bill,  and  its  object — the  extension  of  the  provisions  of 
the  Poor  Law  Officers'  Act,  1896,  to  the  officers  and  servants  of 
other  Local  Authorities  in  England  and  Wales ;  the  benefits 
to  be  derived  from  the  measure,  as  given  in  the  3rd,  4th,  and 
5th  Articles  of  the  Bill,  and  how  these  are  to  be  provided ;  and 
the  provision  made  for  dealing  with  officers  in  London  who  come 
under  the  Metropolitan  Officers'  Superannuation  Act,  1866. 
A  remark  in  passing  on  the  non-retrospective  character  of  the 
measure  and  its  compulsoriness  after  enactment,  \vith  a  few 
observations  on  the  provisions  of  Clause  III.  with  regard  to 
those  who  may  wish  to  be  relieved  of  its  burdens. 

A  short  account  of  the  difference  between  the  Act  of  1896 
and  the  present  measure,  with  special  reference  to  the  stipula- 
tions for  contributions  and  payment  according  to  length  of 
service.  A  statement  of  the  wide  interpretation  of  the  words 
"  Local  Authorities,"  and  of  the  definitions  of  "  Local  Rate," 
"  Officer,"  and  what  it  includes,  *'  Servant,"  and  how  he  must 
be  appointed  in  order  to  participate.  A  reference  to  Clause  V. 
which  repeals  the  Metropolitan  Act  of  1866,  and  to  the 
exclusion  of  Scotland  and  Ireland  from  participation,  which  is 
dealt  with  in  Clause  VI.  of  the  Bill. 

A  concise  criticism  of  the  Schedule  of  the  Bill,  dealing  with 
the  question  of  those  who  are  entitled  to  receive  superannuation, 
and  the  age  and  conditions  of  retiral.  Explanation  of  the 
method  of  fixing  the  allowance,  length  of  service  to  be  reckoned 
on  the  aggregate,  and  participants  not  to  undertake  other 
employment  under  penalty  of  deduction  from  the  allowance  of 
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amount  so  earned.  Stipulation  with  respect  to  forfeiture  of 
participation.  Remarks  on  the  provision  for  those  who,  through 
shortness  of  service  or  loss  of  employment  owiuf^  to  no  fault  of 
theirs,  are  not  entitled  to  superannuation.  The  pronso  with 
regard  to  joint  appointments,  and  the  decision  of  the  Local 
G^ovemment  Board  heing  final  in  cases  of  dii>|jute.  Finally, 
general  observations  on  the  financial  aspects  of  the  measure, 
with  reference  to  the  providing  for  dependents  of  officers  and 
servants,  and  the  granting  of  relief  during  periods  of  temporary 
infirmity;  and  the  desirability  of  having  superannuation 
established  independent  of  contribution,  f>n  account  of  the  gain 
to  the  wealth  of  the  country  through  reduction  of  the  death- 
rate. 
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H      "  Case  of   lyphotd  Fever  in  a   Ilonse  with  Faulty  Drainage^ 
H  with  Plan  of  Pretnises,''   by    H.   Alfred    Roechling, 

^L^       AssocMInstC.E. 
^^^^K  (Mem  ber.  ) 
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A, — Introductory  Remarks. 
At  the  present  time  the  opinion  seems  to  be  gaining  ground 
that,  because  it  has  not  yet  been  possible  to  establisli  experi- 
mentally a  connection  between  sewer  gas  and  disease,  notably, 
typhoid  fever,  the  fonner  may  be  consider e<l  harmless. 

This  opinion  appears  to  nect»ssitate  two  principal  assumptions, 
v\z  : — First,  that  we  are  already  in  a  position  to  ascertain  con- 
^dusively,  and  without  any  shadow  of  doubt,  the  nature  and 
composition  of  sewer  air  or  gtis,  and  secondly,  tliat  all  recorded 
cases  of  sewer  gas  poisoning — and  their  iruml>er  is  legion — are 
not  correct,  this  being  probably  due  to  errors  of  observation. 

To  make  these  two  assumjJtions  seems  to  say  the  least  very 
rash. 

Those  who  know  the  imperfect  methods  for  the  analysis  of 
sewer  air,  which  we  at  present  possess,  and  their  many  sources 
of  error  will  agree  with  me,  that  we  are  not  yet  able  to  ascertain 
by  experiment  the  whole  of  the  component  parts  of  this  air  or 
gas^  Would  we  were  in  a  position  to  establish  for  every 
specific  effect  the  s]>ecific  cause,  but  at  present  at  any  rate  we 
are  very  far  removed  from  this  state. 

As  to  the  recorded  cases  of  sewer  gas  poisoning,  whilst  I 
fully  admit  that  some  are  very  far  fetched,  and  have  their 
origin  raore  in  the  imaginative  brain  of  their  observei^  than  in 
fact,  there  are  undoubtedly  some,  in  which  the  various  links  of 
the  chain  of  indirect  evidence  have   been  forged  together  so 
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well  as  to  make  it  appear  highly  probable,  that  the  secondary, 
if  not  the  primary  cause  of  tne  illness,  was  the  action  of  sewer 
gas  upon  the  constitution. 

In  the  present  state  of  our  knowledge,  a  negative  proof  must 
not  be  taken  to  exclude  the  positive  proof  hereafter,  and  in 
matters  of  public  health,  when  we  have  to  deal  not  with 
individuals,  but  with  ever  increasing  congregations  of  them,  it 
appears  to  me  very  unsafe  to  throw  away,  as  it  were,  the 
.evidence  of  every  day  life— even  though  it  be  only  circum- 
stantial or  indirect — and  to  rely  solely  on  the  at  present  some- 
what weak  experimental  evidence  I  If  theory  and  practice  do 
not  agree,  surely  it  is  a  somewhat  bold  assertion  to  say  the 
practice  is  wrong  I 

A  case  of  sewer  gas  escape  has  lately  come  to  my  notice,  in 
which  the  indirect  evidence  connecting  the  escape  with  a  case 
of  typhoid  fever  appears  to  be  fairly  strong,  and  as  it  is  not 
always  possible  to  supply  so  many  links  of  the  chain  of  evidence, 
I  thought  it  might  be  of  general  interest  to  give  the  facts  here 
somewhat  fully. 

B. — History  of  the  Case. 

1.  General  Remarks, — The  town  in  which  the  case  happened 
has  a  good  water  supply,  and  is  also  well  sewered,  but  owing  to 
a  large  number  of  complaints  about  noxious  smells,  a  great 
many  sewer  ventilators  at  street  level  have  lately  been  closed, 
so  that  a  considerable  length  of  sewers  is  a  present  not  venti- 
lated at  all,  or  only  very  insufficiently  ventilated. 

The  premises  on  which  the  sewer  gas  escape  occurred,  are 
situated  in  the  centre  of  the  town  in  one  of  the  main  thorough- 
fares, and  were  built  many  years  ago,  when  building  regulations 
where  not  even  thought  of.  On  the  drawing  facing  page  120, 1 
have  shewn  their  ground  plan,  and  from  this  it  will  be  observed 
that  the  open  space  at  the  back,  which  is  exposed  to  the  sky, 
amounts  only  to  5  sq.  yds.  for  the  two  houses  ;  practically, 
therefore,  the  whole  area  on  which  they  stand  is  built  upon. 

Formerly  the  two  buildings  were  utilized  as  two  shops  by 
their  owner,  who  also  occupied  portions  of  both  of  them  with 
his  family,  but  since  his  death  they  have  been  tenanted  by 
separate  people,  who  use  a  common  back  entrance  at  m. 

At  the  beginning  of  1896  one  of  the  buildings  was  let  to  a 
new  tenant,  ^^^.,  a  tailor,  who  wished  to  modernize  it,  and  for 
this  purpose  raised  the  height  of  the  front  room  on  the  ground 
floor  about  4  ft.  and  inserted  a  new  shop  front,  alterations 
which  cost  him  about  £500.  He  took  the  place  on  a  lease  of 
fourteen  years  and  according  to  the  agreement  W.  is  responsible 
for  all  drains  and  waterpipes  inside  the  buildings,  whilst  his 
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hndlonl  undertook  to  keep  all  external  drains  and  waterpipes  in 
good  order  and  repair. 

As  W.  has  another  tailors  shop  he  does  not  live  on  the 
premises,  and  the  place  is  now  used  as  a  lock-up  shop  only, 

2.  Z)ratnaatf  of  the  place, — The  drainage  uf  the  buildinc;s  is 
on  what  is  kuowu  as  the  eondiiued  principle,  Le,^  both  W.'s 
shop  and  the  one  next  door  are  drained  bv  one  (>  in.  drain, 
which  discharges  into  a  small  public  sewer  fast  beyond  the 
point  marked  ?  on  the  plan,  and  this  in  turn  empties  itself  at  n 
into  a  newly  constructed  public  sewer,  which  has  a  size  of  5  ft. 

3  in.  by  3  ft,  6  in,  and  a  fall  of  about  1  in  150.  As  can  be 
gathered  from  the  levels  on  the  plan  the  fall  of  all  tlie  drains 
is  pood,  but  that  of  tlie  fiin*  house-dmin  has  since  the  case  of 
typhoid  fever  occurred  been  improved  and  a  disconnecting  trap 
at  /  inserted. 

At  the  point  marked  /  there  is  a  small  ins|>ection  chamber, 
which  is  closed  by  an  ordinary  wrought  iron  duor  with  a  locking 
arrant^ement^  but  there  is  no  sort  of  trap  in  cojinectiou  with 
this  chamber. 

The  W.C,  at  /*  which  belongs  to  the  shop  next  door,  is  drained 
by  a  G  in.  pipe,  which  discharges  with  an  awkward  bend  into 
the  chamber  at/.  There  is  another  6  in.  pipe  joining  the  main 
drain  at  this  point,  which  is  show^u  on  the  plan  to  the  left  of  the 
chamber,  and  which,  I  was  informed  takes  the  w^aste  from  a 
sink  belonging  to  the  shop  next  door  to  W/s  premises. 

The  wx.  for  the  use  of  W.  and  his  people  is  on  the  first  floor 
above  the  one  marked  h  on  the  ground  floor  and  it^  soil  pipe  is 
shown  at  t.  This  soil  pipe  joins  the  main  drain  below  the 
inspection  chamber,  and  consists  of  a  liea\y  cast  iron  pipe  of 

4  in.  internal  diameter  with  lead  caulked  joints,  its  ventilated 
end  how^ever  is  made  of  considerably  weaker  metal  and  has  some 
awkward  bends. 

The  w.c.  on  the  ground  floor  at  h  has  no  %vindows  or 
ventilation  whatsoever  and  may  be  termed  "a  dark  hole  "  ;  it  is 
an  old  cased-in  closet  with  a  two-valve  flushing  cii^tem  of  the 
old  tyye  and  a  small  bore  flush  pipe,  frum  which  the  flush  may 
be  anything  up  to  about  1|  gallons  according  to  the  patience  of 
the  user.  The  w.c.  for  W.  and  his  men  consists  of  a  modern 
pedestal  flush  down  closet  with  a  two-gallon  syphon  flushing 
cistern  from  an  approved  maker  and  is  ventilated  into  the  shaft 
aver  the  lavatory  ff  on  the  ground  floor. 

The  flush  from  this  w%C,  is  good,  but  although  it  is  supposed  to 
be  a  two-gallon  one,  it  was  not  more  than  If  gallons  at  the 
time  of  my  visit, 

F'or  the  use  of  W.*s  sliup  there  is  a  la%'atory' — just  referred 
to — at  g  on  the  gi'ouud  floor  a  detail  of  which  is  shewn  on  the 
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plan.  Its  1^  in.  lead  waste  pipe  dischar^s  over  a  double 
trapped  gully,  which  is  connected  with  a  dram  joining  the  main 
below  the  4  in.  soil  pipe.  The  outlet  from  the  gully  is  jointed 
with  cement  to  the  stoneware  pipe,  which  at  this  point  passes 
through  the  wall. 

At  q  there  is  a  yard  gully  of  somewhat  similar  construction 
with  sludge  bucket  as  the  one  just  described. 

The  character  of  the  plumbing  of  the  old  work  is,  as  might 
be  expected,  decidedly  inferior,  and  even  that  of  the  new  work 
is  below  the  recognised  standard  for  work  of  this  kind. 

It  has  already  been  stated,  that  a  great  length  of  the  public 
sewers  is  either  not  ventilated  at  all  or  only  insufficiently 
ventilated,  and  the  open  manhole  and  ventilating  covers  on  the 
5  ft.  3  in.  by  3  ft.  6  in.  sewer  having  been  closed  down,  the 
gases  in  it  would  be  able  to  pass  unchecked — before  the  case  of 
typhoid  fever  occurred — ^through  the  small  public  sewer  under 
the  public  passage  into  the  house  drainage  system  and  fill  it, 
until  they  found  a  vent  through  the  open  end  of  the  cast  iron 
soil  pipe  or  wherever  else  they  encountered  the  least  resistance. 

3.  Structural  condition  of  the  premises. — I  have  already  stated, 
there  is  practically  no  open  space  at  the  back  of  the  block  of 
buildings,  the  whole  of  the  ground,  with  the  exception  of  about 
5  square  yards  having  been  built  over. 

In  that  portion  of  W.'s  premises  which  have  not  been 
renovated,  the  whole  of  the  windows  and  doors  being  old,  fit 
badly,  and  admit  a  greater  or  less  current  of  air  through  them 
when  closed ;  it  is  important  to  bear  this  in  mind  in  the  future 
remarks. 

Over  the  lavatory  at  g  there  is  a  long  light  shaft  of  somewhat 
irregular  rectangular  shape  (see  the  dotted  lines  on  plan),  which 
has  a  height  of  18  ft.  (>  in.  and  is  covered  with  a  skylight,  half 
of  which  can  be  opened  for  ventilation.  Into  this  shaft,  as 
already  stated,  is  the  w.c.  on  the  first  floor  ventilated. 

The  window  k  in  the  fitting-room  which  has  a  glass  area  of 
27^  square  feet,  could,  before  the  foreman  cutter  B.  fell  ill  with 
typhoid  fever,  not  be  opened,  as  it  was  thought  unsafe  to  have 
such  a  window  in  a  lock-up  shop  on  the  ground  floor  for  fear  of 
burglaries. 

The  door  c  of  the  fitting-room  fitted  so  badly,  that  in  March, 
1896,  strips  of  wood  had  to  be  nailed  on  the  frame  to  stop  the 
strong  draught,  but  at  the  time  of  my  visit,  February,  1897,  it 
still  allowed  plenty  of  air  tx)  pass  through  when  closed. 

In  the  yard  at  r  is  placed  the  movable  dust-bin  (galvanized 
iron  with  a  lid)  of  W.,  and  at  s  that  of  the  shop  next  door. 

At  p  in  the  fitting-room  is  the  large  table,  at  which  the 
foreman  cutter  stood  and  worked  the  greater  portion  of  the  day. 
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This  table  is  about  9  ft  lon^r  (sec  plaiij,  and  has  a  beight  of  3  ft. 
Tlie  fire-place  of  this  room  is  on  the  opposite  side,  but  it  was  not 
iLsed  before  the  case  of  typhoid  fever  occurred. 

The  fitting-room  is  divided  from  the  shop  by  a  wooden 
lartitiooi  with  an  oi>eniug  of  18  square  ft.  for  the  passage  to 
and  fro.  The  height  of  the  fitting-room  is  8  ft.  G  in.,  and  its 
cubical  space  1,346  cubic  ft. 

The  sliop,  which  W.  considerably  improved,  has  good  pro- 
portions and  is  well  lighted  and  ventilated*  Its  cubical  contents 
are  3,7tU  cubic  ft.,  and  the  glass  area  of  its  windows  (mat 
surface  glass)  is  52  square  ft.  Above  the  windows  are  small 
ventilating  openings,  wliieh  extend  over  the  whole  width  of  the 
s^hop  and  \'entilate  the  same  into  the  two  shop  windows  con- 
taining goods  on  show,  whence  the  air  can  pass  through  a  large 
number  of  similar  oj)enings  into  the  street.  Tlu?  front  door  has 
a  dear  oj>eniiig  of  21  s^piare  ft.,  and  over  it  right  up  to  the 
ceiling  is  fixed  a  movable  fanlight  witli  an  area  of  12  square  ft,, 
which  moves  round  hinges  at  the  bottom,  and  can  be  opened 
li»^  in.  on  the  top.  The  room  is  lighted  at  night  by  two  gas 
pendants  with  four  incandescent  burners  each,  and  the  shop 
windows  by  electric  arc  lights. 

I  was  informed  that  the  front  tloor  a,  and  the  fanlight  over 
it  are  always  open,  and  that  during  the  summer  months,  and 
immediately  before  B.  was  taken  ill  the  dnors  d  and  f  were  also 
mostly  oj^n.  At  the  time  of  my  visit  the  lock  at  d  was  out  of 
order,  so  that  the  door  could  not  be  properly  shut.  The  door  c 
was  always  closed,  but  I  have  already  stated,  that  in  spite  of 
the  strips  of  wood  fixed  to  it  it  fitted  very  badly.  As  to  the 
skylight  over  Of  I  was  told  it  was  ]yractieally  always  open. 

When  showing  me  over  the  premises  tlie  son  of  W.,  who 
manages  the  place  for  liis  father,  told  me  that  ever  since  taking 
iK)Ssession  of  them  they  had  noticed  unpleasant  smells  in  the 
oack  rooms,  notably  in  the  scullery  and  the  r(»om  above,  and 
vnth  a  view  to  prevent  them  had  disinfected  the  drains  with 
carbolic  acid,  and  athnitted  as  much  frush  air  as  was  possible. 
In  his  claim  for  damages  B.,  the  foreman  cutter,  had  utilized 
this,  and  stated  that  \\ .  was  aware  of  the  defective  state  of  his 
^ilnuns.  At  the  time  of  my  visit  I  noticed  a  distinctly  fusty 
'smell  in  these  rooms,  which  had  a  strong  flavour  of  urine. 

4,  Stfijf  employed  in  shop,^l  have  already  sUited  that  the 
s<m  of  \Y.,  who  is  abi>nt  22  years  old,  manages  the  business  for 
his  father,  consequently  the  latter  visits  the  place  only  very 
occasionally. 

Besides  the  son,  there  was  a  foreman  cutter  B.  employed, 
whose  duty  was  to  measure  the  suits,  &c.,  cut  them  out,  and 
then  try  them  on.     He  was  generally  at  work  on  the  talde  />,  in 


TYPHOID   FEVUE   A?n>   FAUT,TT   DBAmAGE. 


the  fitting  room.      As  far  as  I  could  ascertain  his  age 

about  45* 

The  son  was  generally  in  the  front  room  with  th^^  apprentic^ 
a  lad  of  about  17  years,  to  attend  on  the  customers  comiug  int 
the  sliop. 

The  eiTand  boy,  about  14  years  old,  was  in  and  out  of  th 
premises  a  great  deal   during  the  day  to  take  out  parcels 
messages,  and  can  therefore  not  be  said  to  have  kejit  to  one  rooB 

On  the  top  floor  of  the  house  one  tailor  was  at  work,  but  i 
tiiis  is  two  stories  above  the  ground   floor  we  need  not  troubl 
aljout  him  liere  any  more. 

The  ^vorking  hours  were  from  0  aju,  to  7.30  p*ni*j  with  on 
hour  for  dinner  and  half  an   hour  for  tea ;  on  Thursdays  til 
shop  was  closed  at  2  p.m.     B.,  the  foreman  cutter,  used  to 
home  fur   dinner,  but  had  his   tea  on  the  premises,  so  that 
might  be  said   he  was  at  the  shop  for  0|  hours  every  day ; 
wages  were  about  £4  10s.  per  week, 

5*   The  foreman  cutter,  Ii,j  taken  ill  with  tt/phoiJ  fever, — Af tc 
the  improvements  had  been  carried  out  the  shop  was  opene 
about  the  eucl  of  February,  lH9(n  and  from  this  time  right  u| 
to  his  illness  B  was  every  day  on  the  premises. 

On  the  17th  day  of  September,  this  being  a  half-hoHday, 
took  a  drive   into  the   country,  and  on   his   return   home  go 
caught  in  a  lieavy  slonn  and  thoroughly  drenclied  to  the  skin. 

On  the   10th  day  of  Septeml>erj  18iH),  so  it  was  alleged 
the  claim,  he  contractefF  tyjdioid  fever,  but  continued  to  wor 
for  some  tlays  after  at  the  shop  :  the  certificate  of  lUitification 
dated  7th  day  of  October,  1%W,     B.  was  absent  fnnn  work  fo 
about  six  weeks,  after  which  period  be  retunied  to  ^\ /s  .shop. 

(>,  Exam f nation  of  drains. — After  the  receipt  of  the  certifi 
cate  the  smoke  test  was  apjdied  to  the  drainage  of  the  hous 
where  B,  lived,  on  the  IVth  day  of  October,  and  as  no  defect  wa 
discovered  the  drains  of  W.'s  premises  were  next  exannned 
Here  a  defect  was  found  in  the  lavatory  /;,  where  smoke  issuecj 
from  a  crack  in  the  wall  a  little  above  the  gully,  see  gencn 
plan  of  premises  and  detail  of  lavatory.  The  escape  tbougH 
clearly  visible  was  not  a  large  one,  and  on  fnrtlier  exam i nation 
it  was  found  to  proceed  from  a  c^rack  in  cement  joitit  betwee 
the  cast  iron  outlet  of  the  gully  an  J  the  stoneware  pipe. 

In   consetpience   of    tins    the  landlord  was  asked  to  remo? 
the   gully   outside  the    builtUngs    and    to    lengthen    the    le 
waste    pipe   accordingly,   but    as   it  was  found    such    a   cour 
would  entail  structural  alterations  and  would  otherwise   cans- 
difficulties  the  gully  was  allowed   to   remain  j  it  was  thought 
well,  however,  to  improve  the  fall  of  the  6  in.  main   drain,  and 
to  insert  a  disconnecting  syi)hon  at  /. 


STOOD  A^Q  \ 


'^lAYATQRrBASi^ 


o  Waste  PiPt 


^  I  A  VA  TO»  Y  Ft  OQR  202^23 


\lAR  C  a   Gt/LLY 


;00ivi 

6  1346  cr 
0/'47 


Scale  of  Detail 


sell 


•l^^ 


t 


P£  iS  SHEWN  THUS^^^^> 


\i  Plan 

f5  ^0 


Gas» 


SswenGAS 


[ED  ROE(^mJXG,  C.E. 
l£/C£ST£R, 


H.   ALFaUD  EOECHLING. 


121 


The  crack  in  the  cement  joint  round  the  ^ully  outlet  may  not 
have  been  due  to  bad  workmanship,  but  might  have  been  riuised 
hv  the  giving  way  of  the  stoneware  pipe  or  tlie  gully  outlet 
owing  to  the  pressure  of  the  wall  on  them,  and  such  a  settle- 
ment of  the  latter  would  aceount  for  the  crack  in  it  above  the 
floor  through  which  the  smoke  was  seen  issuing. 

7.  The  foreman  cutter  claims  damages*  —  B.,  after  his 
recovery,  endeavoured  for  some  time  to  get  damages  from 
W/s  landlord  for  loss  of  employment^  tS:c.,  through  typhoid 
fever  caused  through  faulty  drains,  but  finding  it  difficult  to 
make  the  landlord  in  law  liable  lie  eventual I3'  claimed  tlamages 
of  W,  himself.  In  his  particulars  B.  states,  that  W,  ivas  aware 
of  the  stat^  of  his  drains  and  claims  wages  for  six  weeks,  the 
payraeDts  to  liis  medical  attendant  and  to  his  nurse  (£1  Is,  per 
week)  though  lie  was  nursed,  as  I  am  imformed,  by  his  wife ; 
altogether  the  claim  came  to  about  £35,  W.  not  being  willing 
to  pay  this  amount  went  to  consult  his  solicitor,  who  instructed 
me  to  cai-efully  examine  the  whole  case ;  my  connection  with 
the  case,  therefore  only  dates  from  this  time. 

8.  Examination  of  the  premiMs  %  nwelf*  —  Immediately 
after  the  receipt  of  my  instructions  I  proceeded  to  W,'s  shop, 
so  as  to  be  able  to  examine  the  premises  without  previous 
preparations  for  my  visit  having  been  made. 

The  condition  of  thitigs  I  found  has  already  been  described 
in  the  previous  pages,  and  it  will  only  be  neccssaiy  to  add  here 
cue  or  two  remarks. 

In  the  back  rooms,  and  especially  in  the  scullery,  I  noticed 
a  distinctly  fusty  smell  \\'ith  a  strong  flavour  of  urine,  and  on 
entering  the  yard  observed  some  liquid  standing  on  the  bricks 
by  the  side  of  the  inspection  chamber  at  F.  I  gave  *  orders  to 
open  the  iron  cover  and  found  the  chamber  completely  filled 
with  excreta,  paper,  urine,  and  water,  forming  a  semi-liquid 
mass. 

Just  as  we  were  discussing  this  shocking  condition  of  things 
the  occufjier  of  the  adjoining  shop,  who  is  the  son  of  the  late 
owner  of  the  premises  and  has  lived  on  them  all  his  life,  came 
out  and  told  us  somewhat  calmly  that  he  hatl  noticed  the  over- 
flow of  sewage  from  the  chamber  and  had  endeavoured  to 
remove  the  obstruction  in  the  drain  but  without  success.  He 
maintained  the  drain  had  never  been  jtreviously  stopped  up,  but 
from  his  manner  and  from  the  arrangements  evidently  made  for 
such  contingencies  I  came  to  tlie  conclusion  that  such  an  occur- 
rettce  was  by  no  means  very  rare* 

I  therefore  endeavoured  to  find  out  the  cause  and  had  not  far 
to  seek.  It  will  be  noticed  on  the  ground-plan  that  the  6  in. 
pipe  from  the  w\c,  at  A  has  a  sharp  and  awkwartl  bend  just 
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before  entering  the  inspection  shaft,  and  as  the  apporatos  is  ao 
old  cased-in  closet  with  an  old  two-Talve  flushing  cistern  and  a 
small  \}<}re  flush  pipe,  the  flush  is  at  times  insufficient  to  convey 
the  excreta  round  this  cur\'e.  They  are  consequently  deposited 
in  thiH  pla<;c  and  moved  a  little  forward  nith  every  succeeding 
flush,  until  the  serai-liquid  mass  completely  fills  the  cross- 
sectional  area  and  blocks  the  drain.  On  a  second  occaaon,  after 
the  obstniction  had  been  removed,  I  tested  this  closet  and  found 
my  apprehensions  completely  supported  by  the  facts  I  then 
ohwTved. 

Eventually  the  County  Court  action  was  not  proceeded  with, 
but  settled  by  arrangement  out  of  Court,  B.  receiving  wome 
rom(N*nHation. 

9.  Condition  on  premises  summarized, — It  may  not  be  out  of 
place,  l>ef()re  endeavouring  to  give  an  explanation  of  the  whole 
cns<;,  to  state  shortly  the  condition  of  things  on  the  premises 
prior  Ui  H.'s  illness. 

ft.  There  is  practically  no  open  space  at  the  hack  of  the 
premiscH. 

h.  The  vtmtilating  covers  on  the  public  sewers  in  the  neigh- 
boiirhcMKl  of  W.'h  shop  have  been  closed  down  for  some  years,  and 
there  in  a  sharp  rise  from  the  public  sewer  to  the  house-drains. 

c.  There*  was  no  intercepting  trap  between  the  public  sewers 
and  the  Iioiihc  drain. 

(L  The  soil  \yi\Hi  is  badly  ventilated  owing  to  several  awkward 
lM*ri(lH  in  this  h^n^th. 

e,  T\\i*.  w.c.  at  h  is  a  dark  hole  and  its  fittings  are  bad. 

J\  A I  though  wIkmi  the  drains  were  tested  no  smoke  issued 
from  \\\i\  inH|K»cti()n  chamber  at/,  its  cover  having  perhaps  been 
pn'vioiiMJy  carefully  shut  by  the  tester,  the  state  I  found  it  in 
with  \\i\\\u\  H(^wa^(»  oozing  from  it  leads  me  to  the  conclusion 
that  foul  Hinells  may  have  fre(]uently  proceeded  from  it. 

</.  It  is  admitted  that  unpleasant  smells  have  been  con- 
tin  uously  observed  in  the  back  part  of  the  premises. 

//.  Wlicn  ih(^  drains  were  tested  there  was  a  distinct  escape 
diH(!()V('r(;(l  in  the  lavatory  at  ^,  no  leakage  having  been  pre- 
vionslv  found  at  H.'s  house. 

i.  The  door  at  e  wjis  always  open. 

/'.  ^riie  door  at  d  was  open  during  the  warm  weather. 

/.  Th(?  draught  througn  the  door  c  was  so  strong  that  pieces 
of  wood  had  to  be  nailed  to  the  frame,  which  somewhat 
moderated  it,  but  did  by  no  means  altogether  prevent  it. 

m,  Th(?  position  of  B.,  during  the  greater  part  of  the  day, 
was  at  tlu;  work-table  p  in  the  fitting  room  and  just  in  the  line 
of  the  draught  from  the  door  c  through  the  opening  at  b  to  the 
front  door  at  a  which  was  always  open. 
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think  it  will  i-eatlily  be  admitted  that  the  foregoing  points 
are  strong  evidence  in  favour  that  B.  may  have  been  and  was 
actnallj  exposed  for  some  time  to  air  containing  sewer  gtis  in  a 
comparatively  undilnted  st^ite.  There  is,  however,  no  evidence 
to  prove  that  this  air  contained  the  typhoid  germ,  no  case  of 
trphoid  fever  having  been  notified  from  the  neiglibourhood  of 
W/s  premises,      I  wiU  not  here   take    into  consideration   the 

issibitity  that  a  case  of  mild  enteric  fever  might  have  (X'curred 
the  \icinity  of  the  shop  without  having  been  attended  by  a 
gmenil  practitionen 

But  the  absence  of  the  typhoid  germ  docs  not  by  any  means 

f>rove  the  absence  of  other  substances  dangerous  to  healtlij  and 
rom  careful  observation  and  analogous  reasoning  I  am  lerl  to 
l)elieve  that  sewer  gas  does  contain  such  substances,  which,  when 
inhaled  for  some  time,  lower  the  vitality  of  the  system,  or  better 
Ijerhaps  break  down  its  protective  forces,  whatever  they  may  be 
(leucocytes,  &c.),  so  that  when  in  this  state  the  constitution  is 
attacked  by  hostile  germsj  such  as,  for  instance,  the  typhoid 
germ,  it  has  no  longer  the  power  to  resist  its  pathogenic  action 
and  falls  an  easy  prey  to  its  ravages. 

This,  I  am  inclined  to  think,  explains  the  action  of  sewer  gas 
upon  the  human  system* 

Where,  in  that  case,  B.  met  the  typhoid  bacillus  is  impossible 
for  me  to  say,  but  that  it  must  have  entered  his  body  somewhere 
is  beyond  doubt,  unless,  indeed,  we  hold  that  there  can  be 
typhoid  fever  without  the  bacillus  typhosus. 

The  fact  that  neither  the  sou  of  W.  nor  the  apprentice 
contracted  typhoid  fever  might  be  explained  by  their  not  having 

len  exposed  in  tlie  same  degree  as  B,  to  sewer  gas — it  wall  be 

membered  they  were  chiefly  in  the  shop,  where  the  aii*  wus 

nsiderably  more  diluted  owing  to  the  good  ventilation,  and  iu 
which  they  would  naturally  move  about  from  place  to  place— 
and  further,  by  their  not  having  been  to  the  locality  or  place 
where  the  typhoiil  germ  entered  the  system  of  B. 

In  matters  of  public  and  private  healtli,  prevention  is  far 
better  than  cure — if,  indeed,  the  latter  be  possible  at  all — and 
although  the  evidence  I  have  produced  is  (Uily  circumstantial 
or  irifiirect,  I  am  strongly  of  opinion  it  would  be  most  unwise 
and  most  detrimental  to  count  it  for  nothing  and  declare  sewer 
gas  harmless- 
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CONGRESS    AT    LEEDS. 


.  CONFERENCE  OF  LADIES  ON  DOMESTIC 
HYGIENE. 


The  proceedings  of  the  Conference  commenced  with  an  address 
by  the  President,  Mrs.  Fawkes,  published  in  the  Journal, 
Part  III.,  Vol.  XVIII. 


^A  Sketch  of  the  Work  of  the  Health  Department  of  the 
Yorkshire  Ladies  Council  of  Education^'*  by  Mrs.  R.  W. 
Eddison. 

ABSTRACT. 

A  Ladies'  Committee  was  formed  by  the  Yorkshire  Board  of 
Education  in  1870,  to  aid  in  the  great  work  of  the  improvement 
of  their  fellow  women.  Three  principal  objects  presented  them- 
selves and  committees  wercj  formed  to  carry  them  out.  To  the 
Health  Committee  was  confided  a  scheme  which  took  cognizance 
of  Domestic  Economy  and  Sanitary  Science.  After  arranging 
for  lessons  in  Reading,  Writing,  Arithmetic,  and  Sewing  for 
women  and  girls  above  the  age  of  twelve  years,  they  began  to 
consider  how  they  could  foster  a  wise  care  of  health,  and  employed 

teripatetic  lecturers.  These  did  not  gain  the  best  results,  and 
idies  volunteered  to  have  friendly  talks  on  Health  to  women 
invited  to  meet  them.  Medical  Men  gave  instruction  and 
assistance  to  the  lady  lecturers.  These  were  very  successful  and 
the  work  was  only  limited  by  the  number  of  volunteers.  Prizes 
were  given  for  answers  to  questions  at  the  end  of  courses ; 
interest  spread  to  the  men,  who  desired  to  join  them,  but  could 
not  then  be  allowed  to  do  so.  In  1873  the  committee  felt  the 
work  growing  beyond  them  and  arranged  for  a  two  years'  course 
of  lectures  in  connection  with  the  Science  and  Art  Department. 
Forty-six  students  attended  them,  and  those  who  passed  the 
examinations  were  awarded  a  teacher's  certificate  by  the  Science 
and  Art  Department.  The  majority  of  students  were  of  the 
pupil  teacher  class,  precisely  those  most  desired. 

The  intimate  connection  between  Cookery  and  Domestic 
Hygiene  was  early  felt,  and  the  Yorkshire  Training  School  of 
Cookery  was  established  in  1875  at  Leeds,  York,  and  Wakefield. 
The  students  take  the  examinations  of  the  Society  of  Arts  in 
Domestic  Economy,  and  of  the  Science  and  Art  Department  in 
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Phj'siologj*  and  Hygiene,  and  in  the  other  suh]c»ets  now  added 
to  the  curriciilum  the  relation  to  Health  is  never  lost  sight  of. 
Branches  of  the  Council  at  Leeds,  iSheffield,  and  Wakefield, 
ejirried  on  the  work  on  the  same  lines. 

A  subscription  list  in  Leeds  ensured  the  continuance  of  free 
lectures  to  mothers  meetings,  &c.,  and  paid  lectiii'ers  were 
engaged  to  travel  in  the  county,  Mr.  London,  Mrs,  Spencer, 
&c„  continued  to  give  most  successful  courses  for  many  vears. 
Mr.  Pridgin  Teale,  Dr.  Erlitli  Pechey,  Dr.  Eddison,  Dr.  *Bush, 
Mr*  R.  P.  Ogleshy,  Miss  Florence  Lees,  c'tc,  gave  courses  of 
lectures  to  educated  women  on  Physiology  and  Hygiene. 

In  1881,  the  committee  endeavoured,  but  unsuccessfully,  to 
make  an  experiment  in  Leeds  with  a  sanitary  visitor  and 
sanitary  house  tt>  prevent  the  spread  of  infectious  diseases^ — on 
the  Hastings  plan.  The  Cfirporatioo  was  lui willing  to  make 
the  neceiisary  grant  towards  the  cost. 

Li  1890,  after  the  pixssing  of  the  Technical  Instruction  Act, 
the  Ladies'  Council  appealed  to  the  West,  East  and  North 
Hidings  County  Councils,  and  to  the  Leeds  City  Council  to 
devote  a  portion  of  the  funds  (customs  and  excise)  to  the  pro- 
motion of  Technical  Classes  for  women^  in  Cookery,  Launtlrv 
Work,  Dressmaking,  and  popular  lectures  on  the  laws  of 
Healthy  and  Home  Nursing,  The  scheme  of  the  Ladies* 
Council  was  adopted  in  its  entirety  by  the  East  Riding  County 
CuunciL  Examinations  are  held  at  the  end  of  the  courses  and 
the  lectures  have  great-er  continuity  there  in  consequence.  The 
West  Riding  has  scheduled  sick  nursing  iis  a  grant-aided 
subject. 

Subscriptions  from  Leeds  members  are  devoted  to  free 
lectures  to  Mothers'  Meetings,  ttc,  in  Leeds,  and  to  the  main- 
tenance of  a  sanitary  visitt>r  paying  fourteen  visits  daily  in  a 
particular  district  for  the  past  two  years.  The  latter  is  now  dis- 
continued from  want  of  funds.  The  visitations  are  recorded, 
sent  by  the  Lady  Superintendent  to  the  Hon,  Secretary  of 
tlie  Sanitary  Aid  Association,  and  eventually  reach  the  Medical 
Officer  of  Healthj  wlio  reports  them  to  be  of  great  value.  A 
distressing  amount  of  immorality  is  discovered,  and  the  au- 
thorities are  asked  to  exercise  some  clieck  on  the  letting  of 
furnished  rooms  which  abound  in  the  low  part  of  the  city. 

The  committee  wish  to  continue  their  work  if  they  receive 
support  from  the  public,  and  their  experience  has  taught  them 
that  the  best  I'esults  are  obtained  from  a  judicious  admixture  of 
voluntarv  and  official  effort. 
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"  Women  as  Hygiene  Teacliers^"  by  Miss  Alice  Bayenhill. 

ABSTRACT. 

A  still  prevalent  ignorance  of  the  elements  of  Hygiene  is 
but  too  evident  on  all  sides ;  the  need  of  definite  instruction  to 
dispel  this  ignorance  is  now  generally  recognised,  as  also  the 
fact  that  women  of  all  classes,  on  whom  depend  the  health  of 
the  home,  are  usually  willing  to  accept  and  apply  hints  on 
Domestic  Sanitation  when  given  by  one  of  their  own  sex,  if 
judgment,  tact  and  discretion  be  exercised  in  the  teaching. 

Woman's  love  of  detail  and  quick  perceptions  pre-eminently 
adapt  her  for  being  a  competent  Hygiene  Teacher,  if  she  also 
possess  a  good  education  and  knowleoge  of  the  World,  faith  in 
ner  precepts,  sincere  devotion  to  her  work,  courtesy,  sympathv, 
a  sense  of  humour,  ready  resource,  and  above  all,  good  health, 
in  addition  to  her  technical  qualifications,  which  must  be  of  an 
essentiallv  practical  character.  Great  importance  of  every- 
where adapting  teaching  to  varying  acouirements  of  the  au- 
dience, in  town  or  country,  whether  ricn  or  poor.  Desirable 
therefore  to  acquire  at  every  centre  visited  a  knowledge  of  the 
conditions  of  existence,  rate  of  wages,  prevalent  industries, 
system  of  drainage,  source  of  water  supply,  etc.  Illustrations 
by  models  rather  than  diagrams  usually  more  successful  and 
attractive.  In  reply  to  objections  raised  against  this  "  popularisa- 
tion of  Sanitation  from  the  platform"  attention  should  be  drawn 
to  the  fact  that  this  method  does  not  assume  to  replace  systematic 
instruction,  but  meets  a  great  want  amongst  those  now  re- 
sponsible for  the  well  being  of  many  households,  the  parents  of 
tne  rising  generations,  who  did  not  share  the  advantages  these 
now  enjoy. 

Many  centres  of  training  in  Hygiene  and  Domestic  Sani- 
tation now  available  to  women  throughout  the  United  Kingdom 
to  qualify  them  for  this  teaching.  Considerable  variation  in 
their  standard  of  efficiency,  but  adapted  to  requirements  of  all, 
from  those  desiring  highly  scientific  instruction  to  those  satis- 
fied with  a  more  popular  aspect  of  the  subject — these  include 
Bedford  College  for  Women,  the  National  Health  Society, 
Liverpool  Ladies'  Sanitary  Association,  &c.,  &c. — ^while  good 
private  instruction  by  correspondence  is  also  procurable.  The 
employment  is  very  interesting  and  varied,  but  only  fairly 
remunerative,  having  hitherto  been  chiefly  confined  to  the 
winter. months;  there  is  an  increasing  demand  for  Teachers 
who  will  take  permanent  posts  as  Lecturers  under  Technical 
Education  Committees,  or  Health  Missioners  among  the  poor. 
Authorities,  when  arranging  salaries  or   lecture  fees,  should 
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tako  into  consideration  the  responsible  and  somewliat  arduous 
character  of  the  work  when  conscientiously  done,  in  order  that 
the  remuneration  may  be  sufficient  to  secure  the  services  of 
really  com  pet-en  t  women. 

Tliis  calling  has  proved  the  stepping-stone  in  several  cases  to 
more  public  appointments*  Ladies  have  been  selected  to  fill 
the  position  of  Factory  and  Sanitary  Inspectors,  and  to  hold 
various  posts  under  the  London  or  Pro\^ncial  County  Councils, 
from  the  ranks  of  hygiene  teachers  trained  by  the  National 
Health  and  kindred  societies.  Very  desirable  that  all  women 
should  realise  the  necessity  of  a  practical  acquaintance  with 
the  laws  of  health  in  eveiy  vocation  of  life»  whether  public  or 
private,  as  possessing  a  most  important  influence  on  the  welfare 
of  the  Nation ;  utility  of  women  as  PtK>r  Law  Guardians, 
Members  of  School  Boards,  or  of  Urban,  Rural  or  Parish 
Council  much  enhanced  if  they  possess  a  sound  knowledge  of 
tfiis  subject. 


The  Education  of  the    Speaking    Foice," 
Abthdk  Blhrell,  M,A. 


hy 


^^r  ABSTRACT, 

V  HiTLLAH  remarked  how  inferior  Englishmen  are  to  any  other 
nation  in  the  natural  and  artificial  perfection  of  the  vocal 
apparatus.  All  writers  on  the^  subject  antl  our  own  experience 
go  to  show  how  careless  and  inaudible  most  speakers  are.  The 
Universities,  the  Church,   and  the  Schools  all  neglect   voice- 

(training,  the  Elementary  Schools  alone  making  a  semi-satis- 
factory study  of  it. 
To  come  to  practical  suggestions,  Wc  must  first  find  and 
train  our  t^eachers.  Wlien  the  teacher  is  found  he  must  study 
the  pecaliarities  of  his  pupil's  voice.  These  peculiarities  are 
something  quite  apart  from  pitch,  intensity,  and  timbre;  the 
natural  beauty  of  the  voice  is  not  to  be  disturbed. 

Voice-power  is  developed  and  attained  by  (a)  ventilation  of 
rooms;  (6)  easy  clothing;  (c)  cleanliness  ;  ((i)  gymnastics. 

Correct   rules   for  iiihalation  and  exhalation  are  necessary. 
**  Shut  your  mouth,*' 

Vowel   and   word   exercises   follow^   to   he   said,  sung,    and 
whispered. 

Finally  comes  the  reading  lesson  in  which  one  pupil  only  has 
book,  being  stopped  by  liis   fellow   pupils  when   a  word  is 
nssed. 

All  this  is  preliminary  work  to  the  higher  study  of  reading 
and  speaking.  


128 


''Health  in  Infanta'  Schools,''  by  Mrs.  E.  L.  Connor. 
(Associate.) 

ABSTRACT. 

The  past  decade  has  seen  a  great  improvement  in  the  sanitary 
condition  of  elementary  schools ;  perfection,  however,  has  not 
been  reached,  especially  in  Infants'  Departments.  Many  man- 
agers are  still  to  be  found,  who  have  a  vague  idea  of  the  diffi- 
culties connected  with  baby  life  and  training.  Ladies  are  now 
taking  an  active  part  by  becoming  managers,  and  the  result  is 
highly  satisfactory. 

Annual  examinations  being  practically  abolished,  teachers 
are  enabled  to  treat  their  scholars  as  tender  plants  needing 
careful,  loving  attention,  rather  than  little  machines  to  be 
wound  up  for  an  annual  exhibition. 

One  of  the  impediments  to  hygienic  progress  is  the  rule 
respecting  space.  It  is  unreasonable  that  infants  should  be 
allowed  less  than  older  children.  If  anything,  they  require 
more. 

Proper  ventilation  is  still  misunderstood.  No  direct  percep- 
tible draught  should  be  felt.  All  infants'  rooms  need  an  open 
fire-place.  The  fire  is  a  splendid  purifier,  and  is  wanted  as 
much  on  a  chilly,  wet,  summer's  day  as  in  the  winter. 

School  cleaning  is  an  important  item,  but  as  managers  differ 
in  opinion  as  to  the  amount  required,  there  is  a  remarkable 
irregularity  in  carrying  out  this  needful  operation.  Statistics 
often  show  that  schools  in  districts  with  very  few  poor  or  dirty 
children,  are  cleaned  once  a  fortnight ;  whilst  others,  in  crowded 
neighbourhoods,  and  packed  with  children  from  neglected, 
and  dirty  homes,  arc  cleaned  only  five  or  six  times  a  year ! 
The  attention  of  managers  indifferent  to  the  subject  would  be 
called  to  it,  if  a  question  were  inserted  in  Form  IX.  respecting 
the  number  of  times  school-cleaning  had  taken  place  annually. 

The  wrong  position  and  insufficient  ventilation  of  cloak-rooms 
is  often  dangerous  to  the  health  of  infants,  and  the  origin  of 
much  sickness. 

Many  playgrounds  still  have  no  covered  part,  or  it  is  Xoo  far 
from  the  building  to  be  of  much  use.  The  asphalte  paving  is 
often  soft,  and  intolerably  hot  in  summer.  It  would  be  a 
splendid  arrangement  to  cover  part  of  it  with  sand  a  foot  or 
two  deep. 


There  is  no  need  to  place  the  lavatories  so  far  away  from  the 
main  building  where  the  drainage  system  is  good.  Under 
present  arrangements,  infants  are  often  obliged  to  run  against 
cold  winds,  rain,  and  snow. 

In  many  large  towns  nearly. all  that  is  necessary  is  done 
regarding  notitication  of  infectious  diseases  to  Day  schools,  but 
there  b  a  serious  omission  as  regards  Sunday  schools;  con- 
sequently, infection  has  been  spread^  especially  in  the  treat 
season. 

Much  evil  will  be  prevented  when  measles,  chicken-pox,  and 
whooping-cough  are  classed  with  infectious  diseases* 

To  prevent  tlie  spread  of  infection,  should  not  the  school 
drains,  dust-bins,  and  cisterns  be  at  once  inspected  after  a  case 
of  scarlet-fever^  diphtlieria,  and  t}^hoid  fever?  At  present 
tliis  is  often  omitted. 

The  inherent  tendency  to  disease,  the  disadvantages  of  en- 
vironment, the  sudden  encroachment  of  some  epidemic,  often 
leading  on  to  fatal  results,  should  all  be  matters  of  interest  and 
careful  consideration.  Much  of  the  plnsical,  mental,  and  moral 
health  and  strength  of  the  future  generation  depends  largely 
upon  the  attention  paid  note  to  "  Health  in  Infants'  Schools." 


**  Tlie  Satiitari^  Aitpeciif  of  Gardening  m  a  Profesdon  for  Wofrieiiy^ 
by  Miss  Gqodricii-Freer,  Hon.  Sec.  Horticultural  Col- 
lege^  Swan  ley. 


k 


ABSTHACT. 

One  of  the  great  sanitary  dangers  of  the  present  day  is  the 
standard  of  activity,  mental  and  physical.  We  are  living,  not 
merely  to  the  extreme  of,  our  pljysical  capacity,  but  we  are 
often  educated  beyond  our  brain  power,  and  aim  at  a  standard 
of  achievement  beyond  the  strength  butii  of  mind  and  body. 
We  stimulate  w^here  we  should  stxitlie,  and  thus  produce  a  state 
of  irritation  which  leads  to  exhaustion  on  the  one  hand,  and  to 
morbid  activity  on  the  other. 

To  this  morbid  activity,  especially  in  women,  this  straining  at 
any  cost  to  be  clever^  we  owe  iu  a  great  degree  the  extreme 
opinions,  the  intemperate  aggression,  which  those  of  more 
healthful  development  deplore, 
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At  the  present  stage  of  our  social  evolution,  we  are  especially 
in  need  of  the  soothing  and  calming  influences  of  outdoor  life. 
Nature  is  somewhat  restoring  the  balance,  in  giving  to  the  rising 
generation  of  women  a  tendency  to  a  finer  physique,  with  an 
aptitude  for  out-door  and  athletic  exercise. 

For  them,  as  well  as  for  somewhat  elder  women  it  would  be 
advantiigeous  if,  as  so  many  must  now  work  for  their  living,  we 
could  find  out-door  employment  for  the  educated  which  should 
be,  at  the  same  time,  healthful  and  commercially  profitable. 

The  profession  of  gardening,  among  others  which  might  be 
suggested,  seems  to  meet  such  requirements,  as  there  is  moch 
work  to  be  done  in  Horticulture  for  which  the  taste  and  mani- 
pulation of  women  are  specially  adapted,  and  which  moreover, 
m  its  highest  development,  turns  to  account  the  intellectual 
attainments  of  the  more  highly  educated. 

Horticulture,  besides  the  art  of  gardening,  includes  some 
knowledge  of  chemistry,  botany,  entomology,  geology,  of 
surveying  and  mensuration,  of  light  and  heat,  of  horticultural 
building,  of  book-keeping  and  of  many  other  applied  sciences. 

But  such  knowledge  to  meet  the  special  requirements  we 
have  supposed  must  oe  trained  knowledge,  or  it  will  fail  of 
its  purpose.  When*  there  is  imperfect  knowledge,  there  are 
struggles  and  the  evils  of  irritation  and  strain  as  elsewhere. 

During  the  past  five  years  more  than  a  hundred  women  have 
passed  through  such  training  at  the  Horticultural  College, 
Swanley.  They  have  taken  the  highest  places  in  all  outside 
examinations,  and  for  practical  work  and  produce  in  a  great 
number  of  exhibitions.  One  took  the  Gold  Medal  of  the 
Royal  Horticultural  Society,  against  300  competitors.  All  who 
have  proved  efficient  have  readily  obtained  employment  of  a 
kind  both  healthful  and  profitable.  They  are  engaged  as  head 
gardeners  on  private  estates,  in  market  gardens,  as  gardeners 
and  teachers  of  gardening  in  Institutions  as'  well  as  in  the 
Royal  Horticultural  Gardens,  at  Kew,  and  at  Edinburgh. 

They  have  voluntarily  performed  as  students,  every  kind  of 
manual  labour  required  of  ordinary  gardeners,  and  have  found 
it  well  within  their  capacity. 

The  Council  of  the  College  includes  seven  doctors,  and  such 
well-known  physicians  as  Sir  Edward  Sieveking  and  Mrs.  Garrett 
Anderson,  have  testified  in  the  highest  terms,  from  personal 
knowledge,  of  the  hcalthfulness  of  gardening  as  an  occupation 
for  women. 
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On  **  Our  Milk  Supply  and  some  of  its  Danger^ 

Miss  H.  J,  HUTCUIKSON, 

(Associate.  ) 


by 


ABSTRACT, 
TiiE  author  is  of  opinion  that  while  great  advance  is  being 
riiiuie  in  sanitary  knowledge  by  almost  all  classes  of  the 
community,  there  is  still  great  indifference  to  such  vital 
questions  as  how  best  to  obtain  pure  and  wholesome  foof!,  aitd 
es|>edally  is  this  noticeable  with  regard  to  our  milk  supply, 
although  it  has  been  proved  beyond  <loulit  that  milk  may  in 
three  ways  at  least  be  the  vehicle  by  which  disease  germs  gain 
access  to  the  human  body. 

Fii*st :  milk  may  convey  disease  direct  from  the  cow  to  the 
ronsuraer,  a  fact  which  should  arouse  the  vigilance  of  all 
intelligent  people  when  we  consider  that  from  40  to  50  per  cent, 
of  our  milch  cows  are  now  said  to  be  tuberculous.  Is  not  tliis 
a  powerful  argument  in  favour  of  the  compulsory  application  of 
the  tuberculin  test  to  all  cows  ? 

Secondly :  strict  investigation  should  be  made  by  the  cou- 
iuracr  as  to  the  place  of  abode  of  the  milk-seller,  as  the  milk 
rery  often  stands  there  in  unsanitary  surroundings  for  some 
hours  before  delivery,  and  not  uufrerjnently  receives  the  germs 
of  liny  infectious  disease  which  may  be  present  in  the  neigh- 
liourliood. 

Contamination  by  impure  water  used  for  washing  tins,  or  for 

adulteration,    may   also   occur   tliere.       Milk    should    also    be 

frequently  tested  for  its  reaction  (which  should  be  alkaline)  on 

'delivery,  and  there  should  be  no  sediment  after  standing.     If  it 

"sours'*  quickly,  suspicion  sluiuld  be  aroused. 

Lastly:  all  milk  sliould  be  boiled  or  sterilized  before  use,  and 
should  then  be  protected,  by  covering,  from  the  air  of  the 
larder,  which  may  contain  certain  bacteria  capable  of  chemically 
changing  the  milk,  and  which  if  introduced  into  the  human 
body  may  produce  grave  gastric  and  intestinal  ilisturbances 


The  following  papers  were  also  read  : — 

"  The  Preservation  of  Sight  in   Children,^'  by  IL  Bendelack 
Hewetsox,  M.Ii.C.8, 

**  The  Church  and  Sanitation^''  by  the  Rev.  F.  Lawrence. 

**ffifgiene  in  Education^*'  by  Mrs.  Frances  Steinthal. 
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RESOLUTIONS  PASSED  AT  THE  CONGRESS 
HELD  AT  LEEDS,  1897. 


DuHOTG  tlie  CongreflB  resofaitiaos  n^ere  psssed  at  die  yanoos 
meetiiiCB,  and  were  in  doe  ooarse  safainitted  to  tbe  GooncO 
of  theLiBtitiite.  After  oocfid  considention  o»1jin  dedsioiis 
were  oome  to  by  tbe  ConiMril,  wbich  are  set  oat  bdow  f cowing 
each  reeolotkm* 

As  the  rarions  meetingB  at  which  tbe  resolntioiis  were  passed 
cannot  now  be  informed  ci  the  action  takoi,  the  Cooncil 
thoogfat  it  well  to  set  them  oot  here  fen-  the  infcnrmation  of 
those  interested. 

SsOOMlfEKDATION  MADE  IN   SeCTTOK  II  : 

*'  Beeom mending  the  Council  to  print  as  a  separate  pamphlet  at  an 
earij  date  the  papers  relating  to  Sewage  Disposal,  with  tbe  discussion 
upon  them." 

Decision  of  CoandL— Referred  to  tbe  Journal  CiHumittee  to 
publish  at  once  if  practicable.* 

Recommendation  made  in  Section  IIL — Chemistry, 

Meteorology  and  Geology: — 

'*  That  the  Council  of  The  Sanitary  Institute  be  requested  to  print 
Prof.  Kendall's  paper  on  '  Geology  of  Leeds  and  District,  with  special 
reference  to  the  Water  Bearing  Strata '  in  extenso,  with  the  important 
illustrations." 

Decision  of  CounclL— That  Prof.  Kendall's  paper  be  printed, 
with  illustrations,  in  the  Journal.    (Vol.  XVIII. — Part  IV.) 

Recx)mmendation  made  in  the  Conference  of  Muni- 
cipal Representatives  : — 

"That  this  Conference  of  Municipal  Eepresentatives  was  hoth 
popular  and  successful,  and  suggest  that  the  Conference  be  held  at 
future  Congresses." 

Decision  of  Council.— That  a  Conference  of  Municipal  Re- 
presentatives be  held  in  connection  with  the  Congress  at 
Birmingham. 

*  This  pamphlet  has  been  published,  and  can  be  obtained  at  the  Office  of 
the  Institute. 


HLUnOirS   PAASBD  AT  IiSBDS   COSOBS8S. 
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BBSOiiUTioN  Passed  ts  the  Conference  of  Medic.u. 
Officers  of  Health  : — 

*''Th&t  thia  Conference  o£  MedicaJ  Ollicers  of  HeaJth,  heM  in 
connection  with  the  Congress  of  The  iSaniuiry  Institute  at  Leeds, 
recommend  the  Council  o£  The  Sanitary  ioi^titiite  to  urge  the  Govern- 
ment to  enquire  into  the  prevalonoe  of  caaea  of  iUness  due  to  tbe  use 
of  canned  foods,  and  to  adopt  such  action  ai«  the  evidence  would 
joBtity/' 

Decision  of  CounciL— That  a  communication  on  the  2>ubject 
be  sent  to  the  Local   Government  Board. 


Becommendations  made  in  the  Confehence  op  Sanitary 
Inspectobs  : — 

"  That  the  Council  of  The  Sanitary  Institute  be  recommended  to 
print  Mr.  J.  Lindsay's  paper  on  'Scottish  Sanitary  Jurisprudence*  in 

Mir 

Decision  of  Council.— That  the  paper  be  printed  in  full  in 
the  JouraaL     (Vol.  XIX,— Part  I.) 


*'  That  in  order  to  remedy  the  grievous  nuisance  from  Black  Smoke 
and  to  remove  the  difficulties  attending  iti!  abatenieni,  this  meeting 
jmmendii  the  CJouncil  of  The  Sanitary  loatitute  to  bring  under  the 
Botice  of  tbe  Local  {iovernment  Board  the  desirabihty  ot  forming  a 
'  Joint  Committee  of  Kepi-eseotatives  of  Counties  and  County  Boroui^hs 
for  the  putting  in  force  the  provibions  of  the  Public  Health  Acta 
with  regard  to  such  emissions.** 

Decision  of  CounciL — That  no  action  he  taken  on  the  recom- 
mendation as  to  smoke  abatement,  made  in  the  Conference  of 
Sanitary  Inspectors, 


•*  That  this  meeting  of  Sanitary  Inspectors  held  in  connection  with 
the  X^eeda  Congress  recommends  the  Council  of  The  Sanitary  Institute 
to  support  the  SuperannLiation  Bill  promoted  hy  The  Sanitary 
inspectors'  Association,  and  tlie  Local  Autborities'  Oilicers/* 

Dedsion  of  Council.— Tiiat  the  Couacil  arc  not  prepared  at 
this  stage  to  pledge  their  support  to  any  one  BiU. 
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Resolutions  Passed  in  the  Conference  of  Ladies  on 

Domestic  Hygiene: — 

"That  the  Ladies'  Conference  on  Domestic  Hygiene  desires  to 
call  attention  to  the  fact  that  Women  Sanitary  Inspectors  are  doing 
good  work  in  Liverpool,  Manchester,  and  other  cities,  and  to  urge 
the  desirability  of  the  appointment  of  one  or  more  Women  as 
additional  Sanitary  Lispectors  in  Leeds.  The  women  of  Leeds  will 
support  by  all  means  within  their  power  any  action  which  may  be 
taken  in  that  direction  by  the  Leeds  City  Council.*' 

Bedsion  of  CounciL— That  a  copy  of  the  Kesolution  be 
forwarded  to  the  Leeds  City  Oouncil. 


"That  the  Conference  of  Ladies  on  Domestic  Hygiene,  held  at 
Leeds  during  the  meeting  of  the  Sanitary  Congress,  respectfully 
appeal  to  the  Council  of  The  Sanitary  Institute,  that  they  wiU  organise 
ibutminations  for  girls  and  young  women  in  Hygiene,  and  that  they 
will  draw  up  and  direct  a  syllabus  of  work  to  be  done  on  the  same 
lines  as  those  of  Sanitary  Inspectors.  This  would  ensure  that  the 
older  girls  understand  intelligently  not  only  personal  and  household 
laws  of  health,  but  the  Public  Laws  of  Health,  and  would  create  a 
better  mutual  understanding  between  Sanitary  Inspectors  and  heads 
of  houses  where  the  house  is  infected." 

Decision  of  CoundL— That  The  Institute  will  co-operate  with 
County  Councils  in  holding  sucli  Examinations  if  the  County 
Councils  grant  the  Certificates." 


THE  EXHIBITION. 


It  is  hardly  necessary  now  to  explain  that  a  Health  Exhibition 
does  not  simply  consist  of  drain-pipes  and  various  accessories  for 
getting  rid  of  foul  water,  but  probably  many  of  the  Members  of  the 
Institute  do  not  fully  understand  the  important  part  that  the 
Exhibitions  play  as  an  adjunct  to  the  work  of  the  Congresses. 

Congresses  and  Meetings  for  the  discussion  of  every  variety  of 
subject  are  now  the  order  of  the  day,  and  the  value  of  illustrating 
subjects  brought  under  discussion  is  as  far  as  possible  recognised, 
but  very  few  attempts  are  made  on  such  a  large  scale  as  those  of 
the  Exhibitions  of  The  Sanitary  Institute  to  demonstrate  by  an 
object  lesson  the  theories  propounded  at  the  meetings. 

The  Exhibition  of  the  Institute  is  in  fact  a  practical  illustration  of 
the  application  and  carrying  out  of  the  principles  and  methods 
discussed  at  the  meetings ;  and  it  not  only  serves  this  purpose,  but 
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also  an  important  one  in  diffusing  Sanitary  knowledge  among  a  large 
class  who  do  not  attend  the  other  meetings  of  the  Congress. 

The  collecting  together  of  a  large  number  of  Sanitary  appliances 
manufactured  in  various  parts  of  the  country,  and  the  judging  and 
premiating  of  them  by  a  committee  of  experts,  also  has  a  marked 
effect  in  improving  the  construction  of  these  appliances. 

In  order  that  the  Exhibition  should  as  far  as  possible  play  the  rdle 
of  iUustrative  teaching,  the  Committee  confine  the  exhibits  to  such  as 
are  of  an  instructive  nature  from  a  Sanitary  point  of  view,  and 
classify  them  so  as  to  enable  comparison  between  articles  of  the  same 
kind  to  be  more  easily  accomplished,  and  yet  more  effectively  im- 
pressed, and  the  exhibits  are  as  far  as  possible  described  in  the 
catalogue. 

Further  than  this,  the  application  of  hygienic  principles  in  various 
circumstances  of  life  are  illustrated  by  Classes  and  Demonstrations, 
held  on  such  matters  of  domestic  economy  as  Cooking,  Dressmaking, 
&c.,  and  the  importance  of  Physical  Dnll  is  impressed  by  demon- 
strations given  by  children  from  schools. 

At  the  Exhibition  held  at  Leeds  twenty-two  classes  of  children  from 
Voluntary  and  Board  Schools  entered  lor  the  Cookery  competitions, 
which  were  held  daily  in  the  Exhibition.  The  several  school  authori- 
ties co-operated  in  the  arrangement  of  the  demonstrations,  and  in 
Hhowing  great  interest  in  the  educational  effect  on  the  children 
engaged.  For  the  demonstrations  of  Physical  Drill  620  children  from 
various  Schools  entered,  and  the  demonstrations  were  conducted 
under  the  direction  of  the  Drill  Instructor.  No  fixed  apparatus 
was  used,  and  the  drill  was  such  as  could  be  adopted  in  other 
schools,  or  in  many  instances  would  be  suitable  for  physical  develop- 
ment in  private  houses.  Nursing  demonstrations  were  given  in  a 
temporary  hospital  constructed  in  connection  with  the  Exhibition. 
The  hospital  was  supplied  with  all  the  necessary  furniture  and 
fittings,  and  a  hospital  nurse  was  employed  there  daily,  carrying  on, 
with  the  assistance  of  lay  figures,  the  ordinary  occupations  that 
would  occur  in  hospital  routine,  and  giving  information  on  matters 
relating  to  nursing  to  any  of  the  visitors  who  were  interested.  In 
addition  to  these  special  demonstrations,  lectures  were  given  on 
hospital  practice  and  appliances,  and  an  attendant  was  there  to 
explain  and  demonstrate  the  more  technical  appliances  exhibited. 
During  the  period  of  the  Exhibition  a  number  of  other  demonstra- 
tions, including  laundry  work,  Millinery,  Modelling,  &c.,  were 
carried  out  under  the  auspices  of  the  Yorkshire  Ladies'  Council  of 
Education,  and  were  attended  by  a  large  number  of  ladies,  many  of 
whom  specially  visited  the  Exhibition  for  this  purpose. 

All  of  these  were  arranged  so  that  they  should  attract  visitors  to 
the  Exhibition,  in  order  that  more  or  less  directly  the  Exhibition 
might  impress  upon  them  the  importance  of  hygienic  conditions,  and 
the  all-pervading  part  that  hygiene  should  play  in  every  circumstance 
of  Ufe. 

E.  W.  W. 
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POLLUTION  OF  WATER  SUPPLIES. 

By  Prof.  W.  H.  CORFIELD,  M.A.,  M.D. 
(Fellow.) 

Read  at  Sessional  Meeting  November  17th^  1897. 


I  HAVE  been  asked  to  say  a  few  words,  not  so  much  on  the 
subject  of  the  discussion  itself,  as  upon  the  dan^rs  of  pollution 
of  municipal  water  supplies  from  the  general  point  of  view. 
On  mv  way  here  I  remembered  some  lines  of  Virgil,  which 
seemed  so  appropriate,  that  I  thought  they  would  be  interesting 
to  you  as  showing,  that  even  in  the  time  of  Virgil,  it  was  recog- 
nised that  water  might  have  been  the  means  of  transmitting 
disease.     I  quote  from  Dryden's  translation : — 

'^  Here  from  the  murky  air  and  sickly  skies, 
A  plague  did  on  the  dumb  creation  rise ; 
During  th'  autumnal  heats  th'  infection  grew, 
Tame  cattle  and  the  beasts  of  nature  slew  ; 
Poisoning  the  standing  lakes  and  pool  impure, 
Nor  was  the  foodful  grass  in  fields  secure." 

I  think  you  w^ill  agree  with  me  that  it  is  remarkable,  that 
even  in  Virgil's  time,  as  these  lines  show,  it  should  have  been 
recognised  that  diseases — those  of  animals  at  any  rate — could 
be  transmitted  by  infected  water.  Of  diseases  which  may  be 
communicated  by  means  of  polluted  water,  1  will  first  mention 
diarrhoea.  This  disease  is  frequently  caused  by  drinking  water 
situated  close  to  cesspools  and  from  cisterns  directly  connected 
with  drains  and  sewers,  so  that  foul  air  from  them  has  got  into 
the  cisterns  and  so  into  the  drinking  water,  but  I  do  not  know, 
as  a  matter  of  fact,  that  any  serious  outbreak  of  diarrhoea  has 
been  caused  by  a  public  water  supply.  This  may  be  owing  to 
there  not  being  sufficient  pollution  to  cause  such  an  outbreak. 
There  has  certainly  not  been  sufficient  pollution  to  poison  a  com- 
munity. In  households,  cases  have  occurred  which  have  been 
traced  to  leakage  from  soil  pij)es  into  cisterns.  This  shows,  that 
to  cause  such  an  outbreak,  there  must  be  a  much  more  serious 
pollution  than  can  be  admitted  as  possible  in  any  water  supply 
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Ay  regulaU^cL  Nevertlieless,  I  think  that  summer  cllarrhcca 
may  perhaps  often  be  eausecj  by  hifected  water  supply.  Scarlet 
fever  is  a  dbease  which  wc  might  expect  to  be  conveyed  by 
polluted  water,  because  Ave  frequeritly  find  epitheldal  scales  iu 
drinking  water.  But  in  no  instance  that  I  have  been  able  to 
trace,  either  on  a  lar^^e  or  small  scale,  has  scarlet  fever  been 
attributable  to  the  drinking  of  water. 

Diphtheria  is  now  prevalent  in  many  large  towns,  but  it  was 
not  m  formerly,  it  was  always  considered  a  country  disease. 
The  generally  received  view  is  that  it  is  not  communicated  by 
water,  the  observations  of  Dr.  Browuiu^  seem  to  show  that 
diphtheria  may  be  communicated  by  water  deliberately  con- 
taminated, so  that  we  cannot  now  say  that  such  method  of 
contamination  is  impossible,  but  we  can  say  that  no  serious 
outbreak  has  been  traced  to  polluted  driuking  water. 

Cholera  was  first  traced  to  polluted  drinking  watm^  by 
Dr,  Snow,  and  he  was  the  first  to  demonstrate  this  fact.  In 
the  epidemic  of  1H49,  his  investigations  in  Wandsworth  showed 
the  disease  was  distributed  by  means  of  the  water  which  the 
people  drank.  The  outbreak  in  Westminster,  in  1854,  was 
traced  to  a  pump  in  Broad  Street-  A  committee  was  formed* 
of  %vhich  tile  late  Prof.  John  Marshall,  of  University  College, 
was  the  reporter,  to  ascertain  the  cause,  and  it  was  clearly 
shown  that  the  cholera  cases  were  only  found  among  those 
households  that  used  this  pump  for  <lrinking  waten  When  the 
disease  broke  out  a  great  many  |>eople  left  W'estminater,  and 
some  went  to  reside  in  Hanipstead  and  Highgate,  and  water 
from  this  pump,  which  was  highly  esteemed  because  it  wiis 
"such  nice  clear  sparkling  water'*  was  sent  to  them  iu  bottles, 
and  it  was  amongst  those  who  used  the  water  sent  in  these 
bottles  that  the  only  cases  of  cholera  were  found  in  those 
districts.  Sir  John  Simon's  report  of  the  cholera  epidemic  of 
London  in  1848-9  and  1853-4,  showed  that  the  localities  in 
which  cholera  was  specially  prevalent  were  almost  entirely 
determinefl  by  the  de^xree  of  impurity  of  the  water  supply. 
Before  1853,  two  water  companies  were  takiut^  their  water  from 
the  Thames  near  Ilungerford  Bridge,  and  the  death  statistics 
showed  that  from  12|  to  13  per  lOUO  of  the  people  who  drank 
that  w*ater  died.  One  coinjiany  in  1853,  removed  its  w^orks  to 
Thames  Ditton,  the  other  remaining  at  Hnngerford  Bridge. 
In  the  outbreak  of  1853-54,  the  death-rate  among  the  customers 
of  the  company  which  had  remained  at  Hnngerford  Bridge  was 
still  13  per  lOiM},  while  that  of  the  customers  of  the  company 
which  had  removed  to  Thames  Ditton  the  rate  w^as  only  3*7  per 
lUOO,  In  the  cholera  epidemic  of  1832  in  Glasgow,  people  took 
water  from  the  Clyde,  and  the  deaths  numbered  :?,8l2.     In  the 
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visitation  of  1854,  they  still  took  water  from  the  Clyde,  when 
there  were  3,886  deaths.  Before  the  cholera  epidemic  of  1886, 
Glasgow  had  obtained  Loch  Katrine  as  a  source  of  water  supply 
and  the  number  of  deaths  were  68,  instead  of  three  or  four 
thousand.  In  1866,  there  was  an  outbreak  of  cholera  in  the 
East  End  of  London,  which  was  investigated  by  Mr.  J.  N. 
RadclifFe,  who  ascertained  that  the  water  supplied  from  Old 
Ford  reservoirs  of  the  East  London  Water  Company,  had  for  a 
few  days  been  distributed  without  being  filtered.  It  was  also 
found  that  the  dejecta  of  a  cholera  patient  had  got  into  the 
Lee  from  which  the  East  London  Water  Company  draws  its 
supply,  so  that  the  reason  of  the  outbreak  was  conclusively 
shown  to  be  water  pollution.  'In  the  case  of  the  cholera 
epidemic  at  Hamburg,  water  pollution  was  again  proved  to  be 
the  cause  of  the  outbreak.  It  was  shown  that  Hamburg  drew 
its  supplies  direct  from  the  Elbe,  while  Altona  used  l^tered 
water  also  from  the  Elbe,  Hamburg  suffering  terribly  from  the 
epidemic,  while  Altona  escaped  through  its  system  of  sand 
filtration.  Nevertheless  I  should  not  depend  upon  sand  filtra- 
tion on  a  large  scale  unless  properly  managed  and  coutinuously 
worked,  as  there  is  no  reason  whv  we  should  drink  water  that 
has  been  polluted,  if  we  can  o\)tain  water  from  unpolluted 
sources. 

Typhoid  fever,  which  bears  a  certain  resemblance  to  typhus 
fever,  was  first  distinguished  from  the  latter  by  Dr.  A.  P. 
Stewart,  but  it  was  Dr.  (now  Sir  William)  Jenner  who  demon- 
strated the  difference  in  the  aitiology  of  typhoid,  which  he 
found  always  showed  tlie  presence  of  excremental  poisoning  in 
some  form  or  other,  while  the  other  was  due  to  overcrowding. 
In  1874  I  opposed  the  late  Dr.  Murchison's  view  that  typhoid 
fever  had  a  de  novo  origin.  One  case  I  instanced  and  would 
like  to  mention,  is  that  of  a  female  servant  in  a  large  country 
house,  which  came  under  my  own  observation.  There  were 
no  other  houses  in  the  neighbourhood.  The  girl,  one  of  twelve 
servants,  slept  witli  the  other  girls  in  a  room  on  one  side  of  the 
house,  she  alone  being  attacked.  She  was  not  in  good  health, 
had  been  overworked,  had  not  had  a  holiday,  and,  being  in  a  low 
condition,  was  no  doubt  in  a  fit  state  to  take  the  disease.  After 
a  great  deal  of  inquiry  it  was  found  that  there  had  been  tjrphoid 
at  a  cottage  six  miles  off,  and  it  became  a  question  how  the 
infection  could  have  been  communicated  from  that  distance. 
It  was  ascertained  that  a  boy  from  this  cottage,  who  worked  in 
canal  boats,  came  home  ill  and  died  of  typhoid.  Two  men 
living  in  tlie  cottage  caught  the  fever,  one  of  whom  worked 
in  the  grounds  about  the  house  in  question.  Both  men  worked 
until  the  third  week  of  the  typhoid  attack,  one  of  them  then 
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went  home  and  died,  the  otlier  got  well.  Thus  people  suffering 
from  typhoid  may  go  about  for  weeks  witliout  knowing  the^^ 
have  got  it,  and  so  spread  the  poison  wherever  they  go.  This 
shows  that  persons  suffering  from  enteric  fever  may  continue  at 
work  even  to  the  third  week,  and  then  die  suddenly.  About  a 
fortnight  before  the  servant  ^rl  had  been  taken  ill  a  drain  in 
the  yai'd  was  found  choked  and  filled  with  sewage^  and  tliere 
could  be  no  doubt  tliat  one  of  the  two  men  ill  with  typhoid, 
wdio  used  to  visit  one  of  the  servant  girls  as  her  sweetheart, 
had  frequently  used  the  w.c.  in  the  yard.  When  the  drain  got 
blocked  and  had  to  be  taken  up,  tliis  particular  girl,  being  in  a 
low  state  of  health,  easily  caught  the  iuft'ctioii,  while  hL*r  more 
healthy  fello^v  servants  did  not. 

Another  instance  I  should  like  to  mention  is  that  of  a  small 
fishing  town  on  tlie  south  coast  of  Coniwall.  Amongst  the 
places  that  most  suffered  during  the  Cholera  epidemic  oi  1866, 
was  this  little  town,  which  was  decimated  with  cholera  when- 
ever it  broke  out,  A  young  man  came  home  ill  from  a  disease 
which  was  foimd  to  be  enteric  fever,  and  in  a  very  short  time 
there  were  150  cases  in  the  town.  The  excreta  of  the  young 
man  first  attacked  were  discharged  into  the  stream,  and  it  was 
from  this  stream  that  the  people  obtained  their  supplies  of 
drinking  water. 

Typhoid  fever  was  prevalent  at  Millbank  prison  long  before 
1840,  when  t^^hoid  was  first  recognised  as  a  separate  disease. 
The  numerous  deaths  from  diarrhoea  and  the  pre%^alence  of 
abdominal  diseases  led  to  the  suspicion  that  they  were  the  result 
of  drinking  the  water  of  the  Thames  as  it  flowed  past,  and  this 
proved  to  be  just  the  cause.  After  the  authorities  stojjpcd 
using  Tliames  ^vater,  and  obtained  it  from  the  artesian  well, 
from  which  the  fountains  in  Trafalgar  Square  are  supplied, 
typhoid  ceased  in  the  prison,  and  there  was  never  any  other 
case  there,  except  imported  cases,  from  that  time  till  the  prison 
was  pulled  down.  In  the  case  of  an  outbreak  at  Caterham, 
Sir  Richard  Thorne  proved  that  it  was  caused  by  the  pollution 
of  the  w-ell-water  by  the  dejecta  of  one  of  the  men  employed  at 
the  wells.  In  another  case  whicli  occurred  at  Cains  College, 
Cambridge,  and  which  w^as  investigated  by  Sir  George  Buchanan, 
it  was  found  that  the  cause  of  the  mischief  was  tlie  suction  of 
sewer  air  into  the  water  pipes  on  account  of  a  defect  in  the 
plumbing. 

Water  may  be  poisoned  by  the  pollution  of  springs  as  well 
as  by  the  pollution  of  wells.  A  very  peculiar  outbreak  occurred 
from  this  cause  in  1872  at  Lausen  in  Sw^itzerland,  of  which  the 
following  description  is  given  in  one  of  the  re[>orts  of  the  Rivers 
Pollution  Commissioners. 
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"  In  August,  1872,  there  occurred  in  Lausen,  a  village  of 
780  inhabitants  in  the  Basle  Canton,  Switzerland,  an  outbreak 
of  typhoid   fever,  the  village   having    for  many  years   been 
singularly  free  from  that  disease,  and  in  fact  from  all  epidemic 
diseases.     About  a  mile  south  of  Lausen  there  is  a  small  side 
valley,  the  Fiirlerthal,  separated  from  Lausen  by  a  hill.     In  an 
outlying  farmhouse  in  this  valley  a  peasant  who  had  lately  been 
travelling  away  from  home  was  attacked  with  typhoid  fever  on 
the  10th  of  June.    On  the  10th  of  July  a  girl  in  the  same  farm 
was  seized  with  fever,  and  later  on  the  peasant's  wife  and  child. 
Nothing  was  known  of  this  outbreak  in  Lausen,  when  suddenly 
on   the  10th   of   August   ten   of   the   inhabitants   became  ill 
with    the    fever,  in  nine    days   more    the    number    attacked 
was    57    and    in     four    weeks    over     100    were    prostrated. 
AJtogether,  until  the  termination  of  the  typhoid  fever  at  the 
end   of  October,  130  people  were  attacked.     On  investigation 
it  appears  that  all  the  houses  in  the  village   who   drew  their 
supply  of  water  from  the  public  watercourse,  were  attacked  by 
the  disease,  while  six  houses,  where  the  inhabitants  drew  their 
water  from  their  own  private  wells  were  exempt.     The  public 
watercourse  arises  from  a  spring  at  the  foot  of  a  hill  on  the  side 
towards  the  village.     There  are  some  farmhouses  in  the  Fiirler 
valley  but  these  escaped  all  infection.    There  could  be  no  doubt 
that  the  Fiirler  brook  was  polluted  by  the  evacuation  of  the 
typhoid  patients,  as  it  flowed  by  the  side  of  the  farmhouse  both 
from  the  privies  and  from  the  receptacles  for  night  soil,  as  well 
as  from  the  washings  from  the  clothes  of  the  patients.     Now 
ten  years  previously  a  hole  suddenly  formed  close  by  the  side  of 
the  brook  below  the  farmhouse  in  which  water  was  seen  to  flow, 
and  for  the  sake  of  ex{)eriment  the  whole  of  the  brook  was 
diverted  into  this  hole  when  it  disappeared  under  the  ground 
and  was  seen  no  more.     After  one  or  two  hours  the  springs  in 
Lausen,  which  were  almost  dry  owing  to  drought  began  to  flow 
copiously,  at  first  yielding  a  muddy  water  which  later  became 
clear  and  continued  to  flow  copiously  until  the  Fiirler  brook  was 
again  turned  into  its  original  course  and  the  hole  filled  up.     On 
subsequent  occasions  when  the  fields  below  this  spot  were  irri- 
gated by  damming  up  the  Fiirler  brook,  the  springs  in  Lausen 
after   a   few    hours   began   to   yield   a   more   copious    supply. 
Between  the  middle  and  end  of  July  in  1872,  these  fields  were 
irrigated  with  the  water  which  at  that  time  was  polluted  with 
the  excreta  of  the  typhoid  fever  patients,  and  the  springs  in 
Lausen  became  more  copious,  the  water  being  thick  and  foul 
tasting.     Three  weeks  later  the  disease  suddenly  commenced  in 
Lausen.     Subsequently  the  experiment  was  retried  of  opening 
up  the  hole  by  the  side  of  the  Fiirler  brook  and  diverting  the 
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latter  into  it,  wlien  lu  three  hours  time  tho  yield  from  the 
Lausen  springs  was  found  to  be  tloubled.  A  large  quantity  of 
salt  was  then  dissolved  in  the  water  of  tho  hrook  and  in  a  short 
time  there  was  a  decided  salt  taste  in  the  Lausen  spring  water, 
but  on  mixing  flciur  vcrj'  finely  ground  with  the  water  of  the 
hrook  the  solid  constituents  of  the  Lausen  spring  water  were 
not  increased  and  not  the  slightest  trace  of  a  starch  granule 
could  be  distinguished  in  it.  These  experiments  were  sufficient 
to  show  that  the  water  of  the  brook  passed  through  layers  of 
earth  which  served  as  efficient  filters  for  solid  particles  like  flour 
but  were  not  sufficient  to  destroy  the  infective  gerras  of  the 
typhoid  evacuations.  Nevertheless  I  believe  that  in  this  case 
the  water  passed  mainly  through  crevices  in  the  rock. 

With  regard  to  the  outbreaks  at  Worthing  and  Maidstone, 
which  are  so  recent,  I  will  say  nothing  about  them»  as  they  will 
be  subjects  for  discussion  by  other  speakers.  It  is  generally 
supposed  that  typhoid,  which  we  now  call  enteric  fever,  and 
cholera  travel  in  the  same  way ;  but  I  can  prove  to  you  that 
there  are  between  them  some  great  differences  which  we  do  not 
understand.  L^-ons,  in  Fraiu^e,  for  instance,  Is  singularly  free 
from  cholera,  which  has  never  spread  in  the  town  itself, 
although  it  has  been  introduced  from  Paris,  and  had  been 
widely  spread  in  the  villages  round  Lyon^*  Lyons,  on  the 
other  hand,  has  always  been  a  hotbed  of  typhoid  fever,  and 
I  have  seen  in  the  hospitals  there  all  the  medical  wards  and 
half  the  surgical  wards  full  of  typhoid  fever  patients.  That 
shows  that  there  is  a  difference  in  the  propagation  of  these  two 
diseases,  which  we  do  not  at  all  know  the  reason  of. 

I  will  conclude  by  reading  an  extract  from  a  letter  which  I 
have  received  from  a  gentleman  in  Kent*  He  says,  *' Through- 
out the  Weald  of  Kent,  on  the  clay  and  on  the  sand,  as  also  on 
the  clay  and  chalk  beyond,  there  are  few  wells  from  which  any 
potable  water  can  be  obtained,  and  the  jieople  are  obliged  to 
draw  their  water  from  streams  and  jionds,  beyond  what  they 
can  save  as  rain-water  from  their  roofs.  This  is  the  case  in 
numbers  of  villages,  farms,  and  labourers'  cott-iges^  and  in  this 
district,  representing  a  population  of  many  thousands ;  in  fact, 
I  should  say  the  rural  population  of  Kent  would  exceed  the 
nrbati.  The  hop  growing  extends  fnim  a  little  west  of  this 
place  (Hildenborough)  eastwards  to  beyond  Maidstone,  and 
during  the  season  of  hop-picking  the  count rj*  is  covered  with 
encamjunents  of  people  of  the  least  sanitary  class,  frecjuenting 
by  preference  the  proximity  of  streams  and  rivers  fur  the  con- 
venience of  obtaining  water  and  of  washing  their  clothes.  It 
18  a  confirmed  belief  amongst  this  class  of  peo])!e  that  hop-fields 
are  very  healthy  and  restoring  to  the  feeble,  the  sick,  and  the 


142      OONTAHIKATION  OF  WATXB  fiUFPLEB  BT  HOI^PICKXBS,  SIC. 

convalescent,  and  there  is  no  doubt  that  many  a  convalescent 
from  typhoid  is  taken  to  the  hop-fields,  and  their  linen,  which 
may  not  have  seen  the  tub  for  weeks,  is  washed  in  the  adjacent 
stream.  Should  any  of  the  streams  become  polluted  during  the 
present  outbreak  at  Maidstone  by  cases  removed  from  that  town 
during  convalescence,  it  might  spread  the  disease  into  the 
villages  and  amongst  the  rural  population.  I  have  not  seen 
this  state  of  things  alluded  to  in  any  of  the  correspondence  in 
the  medical  or  lay  press,  and  I  think  it  is  not  known  what 
a  large  number  of  people  are  dependent  for  their  water  for 
daily  use  on  the  streams  and  rivers  of  this  county.  I  hope 
your  discussion  will  be  the  means  of  moving  the  county  sanitary 
authorities  to  inquire  into  the  state  of  the  water  suppljr  for  the 
rural  population  not  only  of  this,  but  of  other  districts  with 
little  or  no  well-water." 

[For  discussion  on  this  paper^  see  page  1621. 
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ABSTRACT. 

At  the  commencement  of  the  Summer  vacation  of  1895,  I  had 
occasion  to  visit  Hawkhurst  in  Kent. 

I  found  tliere,  as  elsewhere,  an  opinion  that  for  the  four  or 
five  weeks  of  the  hop-picking,  the  pickers  have  a  delightful  and 
most  healthful  holiday ;  but,  watching  ^vith  some  care,  I  had 
no  little  occasion  to  doubt  this,  and  I  decided  to  visit  for  fuller 
observation  more  central  districts  of  the  industry. 

I  did  not  get  far,  for  I  found  a  perfection  of  wretchedness 
that  held  me  close  for  such  poor  tinkerings  of  relief  as  here 
and  there  I  could  effect ;  and  so,  anear  and  uncovered,  I  looked 
upon  this  so-called  holiday,  a  gangrened  wound  at  the  vitals  of 
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!  nation,  as  dlffei^eiit  from  the  pleasant  pliaso  of  sim[jle  country 

[)ur  and  rest  that  wouhl  add  to  our  national  virility,  as  is  the 
freedom  of  its  perditions  from  the  happy  Ubt*rties  of  law  au<l 
ortler^ 

1  went  alone  next  year  for  even  poorer  tiukerings,  and  this 
year  I  am  only  putting  in  train  a  little  plan  for  some  supply  of 
free  ur  eheaply  cooked  food  for  ailing  women  and  ehildreii, 
which  I  hope  may  be  possible. 

This  on  a  lar^rc  scale,  if  some  one  abler  would  take  it  up, 
would  be  a  useful  sanitary  measure,  for  wholesome  food  is  a 
proved  preventive  of  sickness  as  well  as  of  crime. 

Many  ix'ople  go  down  a  week  or  fortniglit  before  eommeuce- 
ment  of  the  picking,  afraid  of  not  being  in  time  for  engagement, 
or  ordered  by  hosjiital  doctor  to  '*get  into  the  country";  and  I 
wish  you  coukl  all  watch  just  once  as  the  kindly  mistress  of 
the  cofFeo  tavern  at  Paddock  Wood  tries  to  nuiiister  in  the 
dead  of  the  night  to  these  holitlay(?)  makers,  with  nothing  to 
spend,  and  nowiiere  to  go;  to  crying  children  and  mothers 
literally  too  weak  to  keep  their  babies  in  their  arms. 

The  hardest  economist  aniongst  you  wou!c!  put  bis  hand  in 
his  jwcket  and  make  easier  the  halfpenny  cup  and  slice  they 
pay  for,  I  think.  And  they  do  want  work.  To  many  this 
Tear  Mrs.  Shad  well,  the  tavern  keejier,  made  loans  of  money ; 
all  but  one  found  work  and  repaid  hen 

We  insure  ruinous  multiplication  of  our  defective  population 
by  allowing  the  production  of  hundreds  and  thousands  without 
serviceable  hereditary  aptitudes,  and  neglecting  to  take  them  off 
the  roads.  And  one  cannot  be  about  tbc^  country  without  seeing 
how  largely  this  is  the  case.  For  instance,  I  saw  an  idiot  girl  of 
seventeen  the  mother  of  two  chiklreu^  and  a  father  and  mother 
with  six,  tramps  all  their  lives. 

Another  item  of  waste  that  struck  me  was  the  very  large 
number  of  tramps,  picked  men  who  have  served  the  short 
military  ternij  trained  and  disciplined  at  their  country's  ex[vense 
on  the  road*  whilst  we  are  beating  the  country  for  recnnts. 

Considering  numbers  and  conditions  the  amount  of  order  is 
astonishing,  but  Vice  revels,  in  the  absence  of  powerlessness  of 
authority  to  the  most  afflictive  detriment  of  respectable  poverty  ; 
and  of  some  out-lying  jjlaces  after  the  nightly  emptying  of  the 
public  houses  and  often  in  the  neigbbourliood  of  the  railway 
station,  though  here  matters  have  improved,  any  enquirer  may 
hear  of  frightfnl  violence  against  which  the  few  police  ai-e 
powerless, 

*-  We  don't  interfere  with  the  hoppers  if  they  don't  interfere 
with  other  |>eople/*  say  the  t»olice,  and  indeed  they  are  utterly 
powerless  to  do  so.      And  so  men  '"fight  it  out,"  and  women 
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too,  not  seldom  with  babies  in  their  arms.  And  they  are 
used  to  suffering,  and  punishment  recoils  upon  themselves,  and 
so  they  can  bear  most  merciless  bruising,  and  when  fists  and 
boots  have  done  their  worst,  unconscious  women  are  dragged  to 
their  shelters,  or  lie  by  a  hedge  until  they  can  crawl  to  them. 

I  beg  to  put  before  you  that  such  gatherings  require  that 
habits  of  obedience  to  law  be  established  by  more  effective 
enforcement  of  lawful  authority. 

Would  it  not  be  possible  to  swear  in  some  of  the  idle  army 
reserve  men  who  are  on  the  unions ;  or  hoppers  of  good  character 
as  special  constables  ? 

Dissatisfaction  arises  through  the  bringing  down  by  farmers 
of  vastly  more  hands  than  required,  and  there  is  no  power  to 
prevent  this ;  a  ''  catch  and  hold  them "  policy  of  not  letting 
the  people  know  the  conditions  of  work  and  payment  before 
they  start  work;  the  progressive  demands  of  the  "tally,"  and 
the  grossly  unfair  practice  of  measuring  which  prevails,  by 
which  instead  of  tlie  stated  seven  or  eight  bushels  for  the 
shilling,  nine,  ten,  or  more  must  be  picked  or  heavy-handed 
measurers  bribed.  It  is  only  of  poverty  that  25  per  cent,  more 
than  a  bushel  can  be  bought  for  a  bushel.  They  could  not  try 
it  with  their  potatoes,  or  sell  a  bushel  and  two  gallons  of  com 
as  a  bushel.  Is  it  strange  that  the  needy  people  so  provoked 
are  not  always  exemplary  in  self-control  ? 

Towards  Canterbury,  and  in  Surrey,  I  am  told,  three-bushel 
baskets  prevent  to  a  great  extent  the  "  measuring  injustice." 
It  ought  to  be  prevented. 

These  people  are  not  all  unlovely.  I  could  tell  of  tender 
care  of  infants  and  love  of  flowers ;  of  generous  giving  even  to 
the  gift  of  life ;  of  cleanliness  and  almost  elegance  amidst  vile 
surroundings ;  of  a  grand  British  capacity  of  endurance  that 
ought  to  be  of  more  service  to  us. 

I  could  tell  of  the  marvellous  benedictions  of  the  air  in 
recovered  health;  of  heroic  bearing  and  noble  control  under 
"  weight  of  dire  annoy,"  of  some  enjoyment,  and  a  little  honest 
laughter. 

But  these  are  not  our  business  this  evening. 

We  want  some  enforcement  of  separation  of  the  sleeping 
places  of  men  and  women.     Just  one  example : — 

On  the  upper  floor  of  one  barn  45  ft.  long,  18  ft.  wide,  with 
pathway  down  middle,  roof  sloping  from  2  ft.  6  in.  to  10  ft., 
forty-seven  people  were  sleeping — men,  women,  children,  youths, 
and  girls ;  with  no  separation  other  than  that  a  few  of  them 
contrived  by  use  of  their  bed  and  day  clothes. 

The  family  compartments  in  some  barns  were  comparatively 
well  separated. 
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They  were  divided  by  hurdles  through  which  straw  had  been 
loosely  drawn.  This,  however,  could  not  be  said  to  give 
privacy,  even  if  the  door  at  one  end  had  not  served  for  the 
ingress  and  egress  of  the  ten  families. 

Some  of  the  dwellings  of  which  the  end  walls,  the  divisions, 
doors,  and  beds  are  of  straw  look  so  dangerous  that  one  wonders 
that  fires,  attended  with  considerable  loss  of  life,  are  not  of 
frequent  occurrence. 

Tents  might  perhaps  be  made  fireproof — certainly  many  of 
them  ought  to  be  considerably  more  waterproof. 

We  badly  want  some  provision  for  decent  people  of  places 
where  they  can  be  decently  lodged. 

Is  it  altogether  impossible  for  philanthropy  to  possess  itself  of 
a  few  blocks  of  model  shelters  and  make  use  of  them  for  holiday 
outings  all  the  summer  through  ? 

We  want  some  prevention  of  the  hasty  pairing  of  men  and 
girls  to  meet  the  regulation  of  farmers  who  employ  no  single 
men.  Such  ** matches"  are  frequent,  and  much  of  the  sub- 
sequent birth  worse  than  infanticide. 

We  want  some  prevention  of  absolutely  poisonous  overcrowding. 

In  the  casual  wards  of  the  unions,  with  beds  overfilled,  and 
corridors  paved  with  human  rifF-raflf  (or  the  unfortunate  in 
process  of  conversion  into  riff-raflf )  unwashed,  clothed  in  living 
rags,  and  packed  close  as  sardines ;  and  in  many  of  the  cattle- 
pens,  with  their  manure-mud  floors,  or  the  upper  compartments 
of  huts  receiving  impure  gases  from  rooms  beneath,  the  nights 
of  the  herded  ones  must  be  sleepless,  or  their  sleep  of  an 
amesthetic  character ;  it  cannot  be  the  sleep  of  health. 

Probably  many  are  only  saved  from  asphyxiation  by  the  im- 
possibility of  making  these  shelters  as  draught-proof  as  their 
paucity  of  bed-clothing  inclines  them  to  do ;  and  by  the  bene- 
volent antagonism  of  carbonic  acid  to  the  laws  of  gravity  and 
cohesion. 

Sickness,  diarrhoea,  spasm,  and  general  malaise  are  frequent, 
of  course,  boils  and  carbuncles  sometimes  follow;  but  these 
pains  and  penalties  are  nature's  danger  signals  and  protections ; 
unchecked  retention  of  the  morbid  poisons  would  mean  painless 
death. 

In  the  almost  unrestricted  travelling  and  distribution  of  these 
people  in  conditions  of  incubation,  is  it  not  certain  that  we  have 
explanation  of  not  a  little  of  the  prominent  mortality  and  the 
prevalence  of  non-fatal,  foul  air  and  water-borne  disease,  com- 
mon to  October  and  November,  so  that  much  of  the  suffering 
and  death, — as  well  as  birth  and  vice — accredited  to  London  is 
due  to  the  hop  and  fruit  harvests. 

And  is  not  this  in  some  way  the  business  of  London  ? 
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Disinfection  of  the  hop-pickers'  trains  should  be  thorough 
and  regular. 

At  the  end  of  one  liarvest  attention  was  called  to  a  case  of 
diphtheria  on  a  cattle  fold.  The  patient  was  detained,  the  other 
lodgers  of  the  fold  returned  home  next  morning.  These  people 
haabeen  lying  upon  a  bed  of  short  straw,  beneath  which  was 
a  mattress  of  cattle  manure  two  spades  deep.  Could  fever 
desire  a  better  hot-bed,  or  better  chance  of  diffusion  ? 

A  fortnight  after  the  picking  of  1895, 1  went  down  with  Mr. 
Coyle,  a  London  Architect,  who  had  very  kindly  undertaken  to 
give  me  some  suggestions  for  better  housing. 

It  struck  both  of  us  that  the  disinfection  of  the  shelters,  the 
cleansing  or  earth  covering  of  the  latrines  (where  these  exist), 
and  some  attention  to  their  excrement-sodden  approaches  and 
the  removal  of  the  leavings  of  the  hop  pickers,  might  be  wise, 
and  at  an  early  date  after  completion  of  the  picking. 

In  many  cases  the  hoppers  are  hurried  from  the  fields,  with 
what  looks  like  indecent  haste,  tents  being  pulled  down  whilst 
they  are  being  paid  off — they  wash  and  shave  and  change  their 
clothes  in  the  roads.  It  seems  to  be  no  one's  immediate  business 
to  remove  these  clothes,  numbers  of  old  boots  and  stockings  lie 
about.  One  red  jacket  rested  close  to  the  top  of  the  well-used 
steps  between  the  Station  and  Maidstone  Road,  for  three  weeks. 

Wells,  I  am  told,  go  for  twenty  perhaps  fifty  years  without 
cleansing.  I  heard  of  one  well  that  was  not  disused  until  the 
dead  frogs  and  snails  and  newts  had  so  "  tumbled  to  pieces  "  that 
the  stench  of  the  bucketfuls  drawn  was  unbearable — and  of 
another  disused  for  years  because  its  water  was  black,  that  just 
by  means  of  a  big  bunch  of  holly  and  furze-bramble  weighed 
with  bricks  became  the  envy  of  the  neighbourhood  for  beauty  (if 
flavour  and  appearance. 

I  heard  of  one  farmer  having  water  boiled  and  sent  round  for 
use  of  the  pickers,  and  most  employers  would  provide  water,  but 
good  water  is  a  great  luxury  in  several  places  in  Kent.  At 
least  one  property  owner  in  Paddock  Wood  is  between  the 
horns  of  a  dilemma.  He  has  been  served  with  notices  to 
discontinue  the  use  of  well-water  under  a  penalty  of  £20,  and 
his  tenants  will  not  use  the  supply  of  the  water-works  company. 

People  at  Paddock  Wood  reasonably  ask  why  they  should 
pay  for  water  that  may  poison  them  if  they  drink  it,  and  spoil 
their  clothes  if  they  wash  them  in  it. 

It  does  seem  that  privilege  of  possession  and  supply  ought  to 
cover  reasonable  certainty  of  protection,  cleansing  of  dams  and 
courses,  and  preparation  for  use ;  and  that  the  '^  taking  good 
dividends,  and  taking  away  our  friends  and  bread  winners  who 
pay  them,"  as  one  householder  put  it,  ought  to  be  prevented. 
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A  little  enterprise  and  expense  would  make  an  excellent 
supply  available  at  Paddock  Wood. 

A  splendid  spring  exists  close  at  hand  with  completest 
natural  advantage?*  for  reservoir  and  conveyance. 

Provision  of  some  kind  is  necessary,  to  prevent  the  hathing 
of  swollen  legs  and  sore  feet,  the  washing  of  shirts  and  pants 
and  stockings,  and  worse  defilomeiits  of  water,  afterwards 
"caught"  for  drinkiug  and  cmiking.  This  goes  on  in  various 
places  during  the  hopping — and  till  the  year  round  in  '*  nash  up 
skippers'* — or  pieces  of  accessible  water  courses  sheltered  by 
trees  and  a  hedge  where  impecunious  travellers  waslt,  cook, 
spend  a  night  or  nights,  and  so  **  skip  *'  the  Union.  It  is  not 
pleasant  to  see  watercress  from  these  beds  *' enjoyed/' 

Rough  temporary  laundries  might  be  possible.  A  doctor 
who  had  a  practice  in  Netting  Hill,  told  me  that  a  good  many 
lauDcby  gii*Is  out  of  work  during  the  London  holiday  season 
go  down  for  the  picking,  and,  added  the  doctor,  considerable 
increase  of  practice  always  follows  their  return. 

It  seems  to  be  probable  that  infection  is  sometimes  conveyed 
to  cattle  and  poultry  by  contaminated  water  and  vegetation. 

In  fact  we  have  on  every  hand  a  superabnndance  of  the  l>est 
food  for  the  growth  and  development  of  malarial  influences ; 
cycles  of  infection  need  manifold  calls  for  cleansing,  ventilation, 
and  some  provision  or  substitute  for  drainage  to  prevent  air  and 
water  fouling  by  noxious  products  of  decomposition,  with  ex- 
tensive  evaporating  surface, 

I  visited  before,  tlnriug,  and  after  the  hop-harvest  a  field,  on 
which  during  the  harvest  were  170  tents — "  housing*'  each  from 
tliree  to  fifteen  men,  women,  and  cliildren.  On  this  field  I 
was  informed  that  there  was  not  a  single  sanitary  convenience. 
On  another  farm  was  one  for  the  use  of  some  hundreds  of 
people— absolutely  unapproachable,  and  (if  I  remember  rightly ) 
apparently  draining  into  a  pond,  from  which  it  is  to  be  iiopeil 
that  water  was  not  drawn.  Most  of  these  people  fetched  water 
from  a  somewhat  less  stagnant  pond  fartlier  off. 

Foods  absorb  the  poisonous  effluvia  of  the  sleeping-places, 
and — stale  at  time  of  purchase — are  soon  in  a  state  of  putre- 
faction. 

A  food  case  might  be  a  possible  addition  to  iniproved  ilwell- 
ings.  1  kept  milk  for  a  few  sick  people  sunk  in  the  earth  in 
tin  pails. 

We  want  local  inspectors  aided,  for  better  oversiglit  of 
supplies  of  food,  I  sometimes  saw  meat  hideously  evidencing 
its  need  of  condemnation. 

I  heard  that  bacon  that  needed  chtmiinff  was  being  **  doc- 
tored" (will  members  of   the  Profession  of  Medicine  kindly 
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excoae  the  tenB>  for  sale  in  a  shed:  and  knowing  that  cme 
historic  pig  had  be^n  cmfited  with  the  infectioo  of  158  persons^ 
and  seeing  raw  bacon  eaten*  I  coold  not  but  think  that  the 
aches  ana  pains  of  some  of  tbese  people  as  likelj  to  be  from 
Triekhnagu  as  from  suppressed  gooL 

Some  of  the  hop-ptckefs*  beer  is  abominaUe  staff,  and  I 
remember  bearing  either  Dr.  Taffe  or  Dr.  Carpenter  state  tiiat 
bad  beer  was  almost  as  likehr  as  milk  to  be  a  medinm  of  in- 
fection. 

I  bearri  grerions  complaint  ci  tinned  meat  the  half-day  I 
speift  at  East  Faiieigfa  tius  year. 

Please  on^ierstand  that  I  am  not  gainsaying  mach  pains- 
taking provision,  by  local  tradesmen,  of  food  of  astonishing 
quality,  considering  its  price. 

I  realized  (very  sadly  sometimes)  the  difficulties  the  people 
find  in  getting  supplied.  This  is  more  especially  the  case  with 
milk — often  f^reatly  needed  for  infants  and  the  sick. 

We  want  knowledge  of  disease  at  its  onset ;  and  I  do  not  see 
how  compulsory  notification  is  obtainable  unless  assistant  inspec- 
tors mix  with  the  people  at  the  bins  and  elsewhere  and  get  it  by 
obser^'ation  of  premonitory  symptons.  Suspected  cases  might 
then  be  removed  to  hospital  tents. 

The  late  Sir  Edwin  Chadwick  once  told  me  that  during  a 
cholera  epidemic  he  borrowed  military  tents  from  the  Tower  for 
a  somewhat  similar  purposes. 

Such  liospitals  even  if  only  for  first  aid  to  the  injured,  would 
I  should  think,  be  great  help  to  the  local  doctors  and  a  boon  to 
many  sufferers — and  cases  of  pneumonia,  bronchitis,  feverish 
rheumatic  conditions,  rapid  decline  of  consumptive  infants  and 
children  brought  down  for  *'  their  health "  are  far  from  in- 
f requcmt,  and  conditions  for  nursing,  dying  (even  burial,  though 
this  matters  less)  are  very  different  from  what  should  be  desired. 

I  was  frequently  struck  by  the  determination  to  "get  back  to 
London  "  directly  illness  manifested  itself,  or  at  any  rate  so  soon 
as  it  becam(»  serious,  and  the  danger  of  this  is  obvious. 

And  some  painful  cases  of  suffering  from  delay  of  conveyance 
of  injured  jhtsous  to  hospitals  several  miles  distant,  came  under 
my  notice. 

I  wonder  if  there  is  any  way  of  destroying  the  odour  of  the 
egg  and  fish  manures,  so  largely  used  on  the  fruit  and  hop 
grounds  ? 

I  am  told  that  fish  manure  is  laid  a  foot  deep  over  some  of  the 
ho])  fields,  and  that  when  the  decayed  fish  is  brought  in  during 
October,  and  its  trucks  stand  at  the  station,  and  waggons  full  or 
emptied  pass  along  the  road,  the  stench  is  unendurable. 

IIow  men  accomplish  the  loading  and  unloading  is  a  mystery. 
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Hundreds  of  gtills  are  attracted  by  this  fisli:  "eight,"  said 
one  of  my  landladies,  **  fell  dead  in  our  garden  hist  year,  nasty 
Blinking  tilings,  my  husband  threw  them  into  a  ditch  at  the 
bottom  of  the  garden,"     Tliis  wus  of  Elm  Tree, 

I  c4innot  believe  that  any  smell  can  lie  worse  than  that  of  egg 
manure,  and  a  deposit  of  thousands  of  rotten  eggs  and  their 
stniw  which  I  saw  within  a  few  yanls  of  .some  hop[»crs'  huts 
made  the  sense  of  smell  torture  tor  weeks,  as,  owing  to  the 
greatness  of  the  mass,  reduction  of  temperature  to  point  of 
cessation  of  offensiveness  was  very  slow. 

It  ought  at  least  to  have  been  lightly  covered  with  earth  to 
lessen  the  evaj>orating  surface ,  and  so  minhnise  the  giving  off 
of  morbid  particles  likely  to  give  erysipelas,  or  carbuncle,  or 
diphtheria  to  the  individuals  in  proximity  to  it. 

Surely  much  improvement  is  possible  in  respect  of  the  eon- 
Teyance  of  the  pickers. 

In  respect  of  fares,  pleasure  parties  are  carried  in  far  better 
carriages,  at  convenient  hours,  without  tedious  delays,  &c.,  and 
mU  I  believe,  greater  reduction  of  fares. 

To  Paddock  Wood,  ordinary  third  class  fare  is  2s.  ll^d.  By 
the  "cheap"  hoppers'  train,  2s,  Would  it  not  be  possible  to 
arrange  for  tlie  arrival  of  the  night  trains  at  a  time,  5  or  Ij  a,m., 
when  people  can  get  to  their  places  of  work,  instead  of  lyiug 
about  the  roads  and  platforms  for  liours  with  most  of  the 
waiting  rooms  locked,  and  arrangements  for  comfort  utterly 
insufficient,  or  absolutely  wanting?  To  give  the  people  the 
status  of  fourth  class  passengers  with  fixed  stiirting  times,  &c., 
instead  of  beasts  of  burden  and  other  chattels,  started  when  the 
trains  are  sufficiently  over-loaded. 

The  night  journeys  have  been  improvt?d,  but  are  not  free 
from  debasing  and  demoralising  neglects,  and  it  behoves  the 
railway  companies,  and  our  Cliristian  Government,  if  beyond 
tlie  power  of  the  railway  companies,  to  make  *)ur  railway  system 
of  l>etter  service  to  those  whose  low  degree  of  civilization  is  a 
public  danger,  and  to  whose  personal  and  collective  mal- 
influences  all  public  contact  ought  to  effectively  oppose  educative 
contrast,  and  evoke  wholesome  self-control. 

Some  of  the  people  drive  tlowii  from  Ijondon,  and  I  never 
once  knew  any  remonstrance  or  attempt  to  |>revent  over-loading, 
over-<briving,  flogging  or  starving  of  the  worn  and  jaded  beasts. 
There  seemed  to  be  no  knowiedge  that  dumb  crml tires  possess 
seme  of  pain. 

It  is  legal  and  usual  to  open  public-houses  for  three-quarters 
of  an  lionr  aft^r  the  arrival  of  the  night  trains.  Would  it  not 
tend  greatly  to  the  comfort  of  the  women  and  children,  and  to 
the  lessening  of  frictions,  noise  and  delay,  if  these  houses  were 
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permitted  to  open  not  for  the  sale  of  "hoppers'  beer"  and 
spirits,  but  on  condition  of  supplying  cheap  breakfasts  of  coffee 
and  bread  and  butter,  vnth  if  possible  milk  for  infants  and 
weakly  children  ? 

Might  not  the  workhouse  better  serve  the  community,  better 
conform  to  the  spirit  of  the  law,  by  making  provision  for  better 
lodging  (old  reserve  military  tents  might  be  available  for  this 
perhaps),  and  for  some  service  of  soap  and  water  without 
punitive  detention  whilst  so  many  penniless  wayfarers  are 
anxiously  seeking  work,  whilst  it  is  necessary  easily  to  obtain 
labourers,  and  whilst  Church  and  State  need  for  their  slum- 
dwellers  the  outings  of  which  they  may  yet  learn  the  beneficent 
possibilities. 

I  acknowledge  the  difficulty  of  the  problem,  but  national 
questions  ought  to  be  righteously  faced,  and,  as  (let  us  hope)  a 
large  majority  of  the  people  are  not  rogues,  it  hardly  seems 
ethically  sound  for  the  workhouse  to  usurp  the  function  of  the 
prison,  and  punish  by  excess  of  engagement-prohibiting  detention. 

Nor  to  me — except  on  the  principle  that  "from  him  that 
hath  not  shall  be  taken  even  that  he  hath  " — does  it  seem  quite 
the  thing  to  exact  for  such  housing  as  previously  mentioned, 
and  one  lb.  of  bread,  with  "  nothing  further  "  (as  in  very  large 
type  the  notice  outside  Penbury  Workhouse  puts  it)  the  breaking 
of  not  less  than  ten  cwt.  of  stone  on  four  successive  days',  even 
for  a  second  application  for  admission  within  the  hopping  month, 
whilst  applicants  are  liable  to  seven  or  fourteen  days'  hard  labour 
for  sleeping  out.  Ought  not  better  management  to  provide  soap 
and  towels  and  a  little  courtesy,  and  still  leave  some  change  due 
to  the  impecunious  lodgers  ? 

I  met  at  Penbuiy,  an  exhausted  footsore  family  dismayed  on 
finding  they  had  a  fui'ther  six  miles  to  walk  to  get  and  return 
with  an  order  of  admittance  to  the  workhouse  for  the  night. 

Might  not  this  great  and  useless  hardship  be  removed  and  the 
admittances  issued  from  an  office  adjoining  the  workhouses? 
The  only  apparent  advantage  of  the  usual  plan  is  the  possible 
recognition  occasionally  of  some  one  "wanted  "  and  for  all  the 
unwanted  to  pay  for  this  in  soul  destroying  weariness  can  hardly 
be  ethically  sound. 

The  workhouse  that  seiTes  Maidstone  is,  I  am  told,  at  Cox- 
heath,  about  five  miles  distant. 

With  regard  to  the  great  question  of  cost  of  reforms  we  have, 
among  other  things,  to  consiaer  that  our  requirements  are  being 
made  in  days  of  greatly  lessened  values  of  the  produce  of  the 
harvests  by  foreign  competition  and  protection,  and  we  have  to 
consider  the  difficulties  of  provision  for  great  numbers  for  a  verj- 
limited  period  yearly. 
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The  entire  community,  notably  London,  would  share  the 
advantages,  and  it  seems  to  me  that  a  policy  of  voluntaiy 
assistance,  as  well  as  official  compunction,  might  be  a  paying 
policy — I  think  the  hand  of  benevolence  might  do  well  to 
facilitate  improvement  and  lighten  the  burden  of  municipal 
pressujie,  in  the  interest  of  those,  by  whom  and  for  whom,  the 
outing  is  so  much  needed,  and  of  the  employers  whose  shrinking 
profits  and  growing  responsibilities  ahready  tend  to  its  curtail- 
ment. 

The  matter  wants  looking  at  all  round,  and  I  think  you 
would  do  well  to  take  two  or  three  of  the  leading  growers  into 
your  council  I  heard  constantly  of  the  fairness  and  kindly 
vimlance  of  Mr.  White,  of  Bellering,  near  Paddock  Wood,  who, 
I  nave  been  told,  employs  two  to  three  thousand  pickers. 
His  arrangements  include  zinc  houses,  cooking  places  and  la- 
trines, pumps,  a  fire  engine,  medical  advice,  a  printed  list  of 
regulations,  a  weighing  of  hops,  said  to  be  nowhere  else  in 
use — ^which  prevents  gross  unfairness  of  measurement — and 
some  care  for  the  departure  of  the  pickers.  I  don't  know 
Mr.  White — he  may  be  here,  for  he  was  invited,  I  believe  —I 
think  his  co-operation  would  be  of  service. 

I  have  been  asked  if  I  observed  the  work  of  the  Church. 
Sirs,  I  observed  it  enough  to  say  that  your  greatest  sanitary 
fjieasure  would  be  the  conversion  of  the  majority  of  churchmen 
to  the  truths  that  a  few  of  their  number  are  always  so  splen- 
<Udly  illustrating,  and  talismanic  touches  of  divine  ointment 
were  so  obviously  inefficient  that  much  I  wished  that  tliose  who 
send  a  handful  of  missionaries  and  scripture  readers  (with  free 
hearts  and  tied  hands)  into  the  teeth  of  the  tempest — to  tell 
the  strugglers  therein  that  perhaps  they  may  be  buffetted  by 
earthly  winds  and  waves  right  into  a  heavenly  harbour  of 
|>eace — could  realize  the  cumulative  and  concentrated  force  of 
the  secular,  in  lives  in  which  the  secular  (a  'pitifully  limited 
region  of  it)  holds  all  the  facts. 

These  men  were  charged  to  take  Christ  to  the  people,  and 
they  made  their  presentation  with  an  ingenuity  and  readiness 
of  application  of  His  attributes  and  teachings  (in  gentle  sym- 
jiathy  and  stem  reproof)  that  rarely  failed,  and  seemed  to  me 
altogether  admirable. 

It  was  hard  for  them  to  find  their  "  all  satisfying  spiritual 
facts"  confronted  and  opposed  by  the  supreme  verities  of 
hunger  and  dirt  and  hopelessness. 

What  an  epoch-making  quickening  of  heart  and  conscience 
we  should  have;  what  absorption  of  factional  and  individual 
into  judicious  national  effort  and  expenditure  might  follow,  if 
you  could  induce  the  church  to  estimate  its  responsibilities  as 
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if  its  God  understood  mundane  mathematics,  and  would  follow 
early  audit  of  effort  and  achievement  by  proportioned  con- 
demnation or  award. 

I  wonder  if,  then,  their  churches  and  chapels  would  be  closed 
all  the  week  to  these  homeless  and  harrassed  ones. 

I  think  that  not  only  for  prayer  and  praise,  but  for  decent 
feeding  (perhaps  cleansing)  ;  and  for  the  great  miracle  of 
opening  tneir  eyes  to  their  condition  and  requirements,  their 
duty  to  the  State  and  neighbours  they  distract,  and  the  children 
and  animals  they  torture,  these  doors  would  be  opened  wide. 
This  would  be  so  much  saner  than  requiring  our  wastrels  to  sing 

"  Goodness  and  mercy  all  my  days 
Have  surely  followed  me/' 

and  fancying  that  in  some  hidden  way  Providence  is  doing  our 
work. 

Even  if  for  part  cost  of  the  new  departure  the  church  kept 
some  thousands  of  pounds  of  its  missionary  money  on  this  side 
of  the  ocean  for  a  while,  and  so  spared  its  members  the  giving 
up  of  their  competitive  extravagances  of  entertaining  and  adorn- 
ment. 


[^Thts  discussion  applies  also  to  the  paper  by  Prof.  W.  H. 

CORFIELD.] 

The  Chaiiiman  (Sir  Douglas  Galton)  read  a  letter  he  had  received 
from  the  Chairman  of  the  Sanitarj'  Committee  of  Maidstone  which  ran 
as  follows :  "  I  very  much  regret  that  I  cannot  attend  on  Wednesday 
next,  for,  as  you  may  suppose,  the  questions  to  be  discussed  are 
particularly  intei*esting  to  me  as  Chairman  of  the  Sanitary  Committee. 
I  may  say  that  I  cannot  entirely  agree  with  the  statements  made  by 
the  correspondent  of  The  Times  as  forming  a  correct  judgment  of 
the  question  of  the  housing  of  the  hop-pickers.  We  must  bear  in 
mind  who  they  are  and  whence  they  come.*' 

He  also  read  the  following  extract  from  a  letter  received  from 
Dr.  Adams,  the  Medical  Officer  of  Health  and  Analyst  of  Maidstone: 
"  I  am  very  sorry  to  have  to  decline  to  take  part  in  the  conference  on 
the  pollution  of  water-supplies.  I  would  willingly  do  this  but  my 
time  is  so  taken  up  with  the  duties  of  my  office  at  the  present  time 
that  I  should  not  be  able  to  do  justice  either  to  the  Institute  or 
to  myself." 

Dr.  G.  H.  FosBROKB  (Worcester)  said  when  he  received  an 
invitation  to  attend  and  make  a  few  remarks  on  the  pollution  of 
water  supplies  by  hop-pickers,  &c.,  he  accepted  that  invitation  with 
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much  pleasure,  as  the  discharge  of  the  duties  of  his  office  in  "Worces- 
tenliire  had  brought  him  much  in  contact  with  hop-pickers.  Sir 
Doaglas,  as  (chairman  of  the  Sanitary  Committee  of  the  County 
Council — and  he  hoped  that  Sir  Douglas  would  long  be  spared  to 
them  to  adorn  that  office — instructed  him  to  enquire  into  the  con- 
ditions under  which  the  business  of  hop-picking  was  carried  on,  and 
he  conducted  the  enquiry  towards  the  end  of  the  season  of  1895. 
There  are  in  the  county  eight  rural  districts  in  which  hop-growing 
is  carried  on,  and  in  one  of  these  districts  he  found  fifty-seven  hop 
gardens ;  and  although  some  were  not  many  acres  in  extent,  others 
extended  to  seyeral  hundreds  of  acres.  Hopping  usually  commenced  in 
August  and  lasted  until  the  beginning  of  September.  Of  course  it  is 
necessary  for  the  harvest  to  be  gathered  very  quickly,  and  that  being 
80  the  local  labourers  are  totally  inadequate  for  the  work,  and  large 
numbers  of  hop-pickers  drawn  from  the  ;' Black  Country  **  are 
imported  to  assist,  the  majority  being  people  of  the  lowest  class. 
It  was  found  necessary  to  maintain  a  number  of  police  to  keep  them 
in  order,  and  eventually  the  farmers  tried  to  improve  on  the  class  of 
hbourers  to  be  imported.  Now  farmers  go  down  beforehand  to  the 
**  Black  Country,"  and  find  some  old  dame  who  will  undertake  to 
en^  hop-pickers  on  fcommission,  and  generally  women  are  engaged. 
It  is  found  that  women  do  more  work  than  men,  are  more  indus- 
trious and  certainly  more  orderly.  Too  many  of  the  farmers  have  no 
bouse  in  which  to  lodge  these  people,  and  the  result  is  that  maoy  have 
to  be  put  in  draughty  cattle  sheds  and  bams  foul  and  damp,  out  of 
which  the  farmers  had  turned  their  cattle.  But  these  conditions  did 
not  CTerywhere  prevail  throughout  Worcestershire.  Some  gentlemen 
thought  this  state  of  things  would  not  do,  and  tried  to  make  better 
pporision.  Some  of  the  leading  agriculturalists  supplied  their  casual 
Wwurers  with  food  and  bedding.  The  result  of  such  an  undesirable 
•tate  of  things  was  that  some  contracted  pneumonia,  others  scarlet 
and  typhoid  fevers,  or  diphtheria.  They  laid  on  heaps  of  straw,  and 
did  not  call  in  medical  aid  until  extremely  ill,  and  then  they  would 
*nd  for  the  parish  doctor.  After  the  hop-picking  season  is  over  we  get 
outbreaks  of  scarlet  fever,  which  are  evidently  due  to  importation  of 
the  disease.  He  was  instructed  by  the  County  Council  to  draft  a  set 
of  regulations,  and  these  were  put  in  force  in  several  districts,  but 
other  district  Councils  did  nothing.  This  could  be  done  quite  well 
'antler  Section  314  of  the  Public  Health  Act  of  1875.  These  regula- 
tions were  similar  to  some  of  those  in  force  in  Kent,  and  require  huts 
to  be  waterproof,  to  be  limewashed  annually  before  usin^,  to  be 
S^Deralij  sanitary,  and  to  be  provided  with  fireplaces,  one  for  every 
t^'entj  persons.  The  picture  of  the  state  of  the  pea-pickers  is  still 
*orse.  A  farmer  who  grows  peas  one  year  will  not  grow  them  the 
next  year,  and  as  he  has  only  casual  harvests  which  only  last  a  fort- 
^^tf  does  not  feel  justified  in  going  to  the  expense  of  erecting 
shelters  for  the  pickers,  and  generally  no  provision  at  all  is  made, 
rhe  pea-pickers  are  generally  tramps  and  those  of  the  worst 
ciass.    Some  fiud  bundles  of  pea-straw,  known  as  pea-haulm,  to  lie 
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Upon,  and  many  have  no  shelter.  Some  sixteen  or  seventeen  years 
ago  lie  was  called  upon  to  investigate  in  the  town  of  Evesham  an 
outbreak  of  typhoid.  A  few  days  after  the  regatta  he  was  informed 
of  a  larrre  number  of  cases  that  had  broken  out  in  all  parts  of  the 
town.  He  found  that  these  people  had  consumed  lemonade  made 
from  the  water  of  a  certain  weU  near  which  uas  a  camp  of  van 
oceupaiits  and  gipsies  who  sold  so-called  ice  cream  and  lemonade 
which  were  only  iced  \^ater.  All  the  evidence  pointed  to  the 
probability  that  the  outhreak  was  due  to  the  pollution  of  this  well 
throngh  the  filthy  habits  of  the  occupants  of  the  gipsy  camp.  He 
feared  that  many  other  sources  of  water  supply  were  not  what  they 
ought  to  be,  atthongh^  through  the  influence  of  district  councils,  a 
better  state  of  things  now  prevaik.  By  enforcing  these  regulations 
for  hop-pickers  many  of  the  evils  could  be  removed.  The  powers 
given  under  the  section  are  permissive  only  and  not  cx>mpulsory. 
There  is  a  may  still  existing,  but  I  hope  the  time  will  soon  come 
when  may  will  become  shalt 


Dv.  J,  S.  Tew  (M.  0,  H,  for  West  Kent)  said,  we  had  heard  from 
Miss  Chreiman  a  good  deal  about  the  hop-pickers,  and  of  the  way  in 
which  farmers  treat  them.  He  was  quite  aware  of  the  shortcomings 
of  some  authorities  in  regard  to  the  water  supply  and  the  bad  state  t^f 
the  hop-pickers,  but  if  the  sensational  statements  made  were  left 
unchallenged  many  would  go  away  %^ith  a  wrong  impression  of  the 
way  in  which  hop-pickers  are  housed  in  the  County  of  Kent,  We 
have  also  beard  from  Dr.  Fosbraoke  of  the  state  of  matters  in  Wor- 
cestershire, and  of  the  low  type  of  persons  who  are  employed  there, 
hut  he  was  afraid  those  coming  into  Kent  were  drawTi  from  a  still 
worse  source.  We  get  every  kind  and  sort,  but  to  assert  that 
nothing  is  done  to  benefit  them  is  quite  wrong*  With  regard  to  tire 
model  by-laws  fnimed  nnder  Section  314  of  the  Public  Ilealth  Act, 
some  which  apply  to  urban  districts  may  not  apply  to  ruml  districts, 
but  suitable  by-laws  have  long  been  in  force  in  the  rural  districts  of 
Bromley,  Cranbrook,  Maidstnue,  Tenterden,  Serenoaks,  Tunbridge, 
West  Ashford,  Bartford,  and  Bexley,  and  other  districts  in  Kent, 
and  at  the  beginning  of  every  seascui  a  notice  is  sent  to  hop-growers 
calling  attention  to  these  by-laws  which  he  km^w  to  be  regularly 
enforced  in  most  of  those  districts.  He  had  befoi^  bim  the  Thirtieth 
Annual  Report  of  a  society  formed  for  the  better  carriage  and  the 
improvement  of  the  hop-pickers.  It  has  ci-rtain  rules  by  which  the 
hop-pickers  can  be  benefited  while  in  the  hop  fields.  It  provides  for 
notice  to  be  sent  tx>  the  hop-pickers  likely  to  come,  of  the  accom- 
modation and  the  size  of  the  hopper-houses  at  the  different  points. 
This  society  appears  to  be  not  much  known,  but  it  does  good  work 
and  is  conducted  principally  by  hop-growers,  special  requests  are 
made  to  prevent  from  being  sent,  persons  who  are  ill  or  who  cannot 
work.  People  who  come  down  beforehand  are  the  cause  of  much 
upprehension,  but  many  of  them  are  tramps,  gipsies,  and  habitual 
loafers  not  seeking  bonujtdt  work.     All  cases  of  zymotic  disease  are 
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ftt  once  removed  for  isolation,  in  some  district?  to  permanpnt  bos* 
pitals,  and  in  others  to  temporarv  hospitals.  He  must  firtiiiuly  take 
exception  to  the  statemeDta  made  that  the  hoi>-pickers  are  totally 
uncared  for. 


I 

I 
I 
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Dr.  Pbkct  Aj)ams  (Deputy  M.  O,  H„  Maidstone)  said :  He  was 
there  partly  to  defend  perhaps,  and  partly  to  hear  what  Dr,  Corfiekl 
had  to  say  about  the  poOution  of  water-suppHes,  He  had  observed 
some  weeks  before  the  outbreak  at  Maidstone,  the  appearance  of 
diarrhiBa  as  a  precursor  of  the  severe  typhoid  epidemic  which  fol- 
lowed. This  was  when  he  first  had  to  make  an  investigation,  and  at 
that  time  the  whole  em|iiiry  devolved  on  him.  He  wa.s  much  struck 
with  these  premonitary  cases,  and  he  reported  to  the  Sanitary  Com- 
mittee nineteen  deaths  from  diarrhiea.  The  Committee  then  had 
before  them  but  four  cases  of  entenc  fever.  He  found  in  certain 
ioealities  large  areas  affected  by  diarrhoea^  the  indications  being  most 
Biarked  in  a  certain  section  of  the  water-supply*  In  one  section  of 
the  water-supply,  which  was  regarded  as  tlie  most  auspicious  they 
bad  had,  a  marked  increase  in  the  number  of  cases  of  diarrha^a  before 
enteric  fever  broke  out  in  Maidstone  in  an  epidemic  form.  The 
point  he  wished  to  emphasize  was  this :  Is  it  not  worth  while  to  draw 
attention  to  the  relation,  if  any  exists,  betWL-en  diarrhoea,  and  such 
allied  dise^ases,  which  we  may  call  colitis,  &c.,  and  well-marked  enteric 
fever?  If  we  were  to  apply  the  theory  of  evolutmn  to  these  tacts, 
should  we  not  find  them  more  ckiselj'  related  than  has  hitherto  been 
supposed  ?  He  thought  with  Dr.  Tew  (who  had  even  had  a  greater 
experience  than  himself,  because  he  was  a  M,  O.  H.  in  the  centre  of 
the  hop  district)  that  "  The  Times  "  is  a  little  too  hard  on  us.  Many 
of  US  in  Kent  have  been  brought  up  in  great  familiarity  with  the 
customs  of  these  hop-pickers,  and  long  immunity  from  serious  out- 
breaks of  disease  may  have  dulled  our  apprehension  of  them.  Sanitary 
nciejice  has  made  rapid  progress,  and  our  farmers  have  perhaps  not 
picked  up  the  threads  too  quickly,  hut  he  did  not  think  the  fault  lay 
so  much  with  tbe  farmers  rs  it  did  with  owners.  The  letter  in  *^  The 
Times"  from  Mr.  Hardy,  Chilham  Castle,  shows  how  important  these 
local  interests  are,  and  that  there  are  honourable  men  in  Kent  who 
would  do  a  great  deal  more  for  their  pickers  if  they  oniy  knew  how  ? 
This  discussion  will  perhaps  indicate  what  h  being  done  in  other 
eounties.  As  regards  the  provision  of  latrines,  the  hop-pickers  during^ 
the  greater  |K>rtion  of  the  day  are  scattered  over  the  fields  far  away 
from  any  places  in  which  proper  latrines  can  be  provided.  From  a 
bacteriological  point  of  view,  as  well  as  from  the  point  of  view  of  the 
Saaitarian,  it  would  be  infinitely  worse  to  have  improperly  construct*^d 
latrines  than  if  def[Pcation  were  made  in  the  open  air,  and  it  would 
be  impossible  to  provide  proper  latrines  in  the  places  where  these 
people  pass  tbe  greatest  part  of  the  day.  We  have  perhaps  been 
accustomed  to  think  that  these  people  come  down  every  year  and 
enjoy  a  fair  amount  of  health,  and  perhaps  farmers  have  come  to  think 
that  as  the   hop-pickers  have  lived  so  many  years   without  having 
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good  8lieU*3t*a  provided^  tliey  migbt  continue  to  live  without  such. 
He  thought  farmers  now  saw  tliat  they  were  in  error  and  that  more 
nrnvisiou  ought  to  be  made.  There  were  undoubtedly  cases  (tailing 
lor  f?ueh  r-eform,  but  there  were  also  cases  where  food,  water,  and. 
gOfKl  shelter  are  provided,  and  where  the  hop-pickers  are  eared  for  i 
well  a^  circumstances  will  permit.  Altogether  he  was  of  the  opinion 
that  these  insanitary  conditions  around  Maidstone  are  very  much 
overstat-ed. 

Dr.  J.  C.  TiJiiESii  (M.OJL,  Essex  County  Council),  said  it  waa 
ditTicult  in  following  so  many  dilterent  speakers  to  avoid  going  over 
fiome  of  the  same  ground,  hut  the  great  iinportaoce  of  the  subject 
juisttihed  some  reiteration.  The  necessity  of  protecting  our  water 
supply  has  been  discussed  for  many  years  by  eminent  sanitarians, 
and  too  often  apparently  they  have  preached  to  deaf  ears,  but  now 
the  public  was  more  willing  to  listen  to  advice.  The  alarining 
epidemic?^  of  typhoid  fever  at  Maidstone  and  elf^ewhere  have  aroused 
pubhc  attention  and  emphasised  the  danger  of  neglect ij]g  the  pro- 
tection of  our  water  su[)plies,  and  in  future  we  may  have  reasoa 
to  acknowledge  the  present  calamities  as  blessings  in  disguise.  He 
had  had  oecajsion  to  examine  very  many  sources  of  water  supply  in 
this  and  other  counties— supplies  botli  for  small  and  large  com- 
munities— and  in  far  too  many  cases  he  had  found  an  almost  utter 
want  of  care  in  protecting  tliose  sources.  He  had  felt  in  some  case^ 
inclined  to  regard  the  carelessness  and  negligence  as  almost  criminal, 
having  regard  to  the  unsuspecting  and  ignorant  consumers.  Besides 
the  pollution  due  to  hop-pickers,  tramps,  and  gipsies,  there  are 
many  causes  from  which  pollution  may  arise.  Wells  and  other 
sources  of  supply  are  often  contaminated  by  the  proximity  of  foul 
streams,  liadly  constructed  sewers,  or  public  conveniences,  but  the 
contamination  caused  by  enciimpments  of  van  people,  harveatmen, 
tramps,  and  the  classes  of  whom  wl*  have  recently  heard  so  much  in 
Kent,  is  undoubtedly  one  of  the  most  dangerous  forms  of  pollution. 
Fi'esh  human  excrement  he  liad  always  regarded  as  more  dangerous 
tlinn  any  other  kind  of  manure.  Manure  diluted  with  less  objection- 
able matters,  which  has  generally  undergone  changes  which  have 
resulted  in  the  deatriietion  of  a  large  proportion  of  the  organisms  sn 
inimical  to  the  human  race.  Hop-pickers  are  limited  to  a  few  coun- 
ties, hut  all  counties  are  liable  at  certain  periods  to  incursions  from 
certain  nomadic  people.  He  was  engagt'd  in  a  county  where,  in  the 
summer  and  autumn,  a  great  nmny  people  are  temporarily  employed, 
and  for  whom  accommodation  is  not  always  provided  by  the  employers, 
and  so  long  as  it  is  not  provided  we  must  run  the  risk  of  our  wells 
and  streams  being  [polluted  from  this  cause.  His  experience  led  him 
to  admit  that  the  making  of  by-laws  for  resjulating  the  sanitary  con- 
ditions of  such  encampments  has  been  much  neglected,  and  that  in 
many  districts  where  by-laws  have  been  framed,  the  ditHculties  of 
enforcing  them  have  seemed  almost  insurmountable.  More  could 
be  done  than  has  yet  been  attempted.  The  provision  of  latrines  and 
of  easdy  accessible  supplies  of  water  should  be  always  enforced.    It  is 
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true,  as  we  have  recently  foand  urged  in  Kent  that  the  sanitary  autho- 
rities may  (^ompel  latrines  to  be  provided,  but  they  cannot  compel  the 
people  to  use  them,  still  if  one  portion  of  the  population  cannot  be  got 
to  do  its  duty  that  is  no  excuse  for  another  not  doing  it.  Whether  sani- 
tary coDTeniences  are  provided  or  not,  every  possible  precaution  should 
be  taken  to  prevent  people  of  these  classes  from  having  access  to  the 
source  of  a  public  water  supply.  There  should  be  *'  protective  areas  " 
around  ail  sources  of  supply,  every  spring  or  well  used  for  domestic 
purposes  being  properly  safe-guarded.  Hitherto  water  companies 
and  sanitary  authorities  have  been  allowed  merely  to  acquire  springs 
and  sites  for  wells.  But  they  should  be  compelled  to  acquire  sufficient 
of  the  land  around  in  order  to  obtain  such  a  control  as  would 
effectiyely  prevent  poDution.  My  friend,  Mr.  Whitaker,  also  suggests 
a  "protected  area,"  but  he  uses  the  term  in  a  different  sense.  My 
sense  is  that  the  acquisition  of  such  **■  protective  areas  "  should  be 
Quuie  binding  on  all  water  authorities,  and,  in  the  future  probably, 
this  will  always  be  insisted  on.  We  should  f oUow  the  example  of 
Glasgow,  and  obtain  control  of  the  whole  water  shed.  The  conditions 
of  different  sites  vary  so  much  that  no  general  rule  can  be  adopted. 
In  determining  a  site  many  factors  will  have  to  be  taken  into  account, 
the  depth  and  nature  of  the  sub-soil,  the  height  of  the  ground  water, 
uid  the  fluctuations  due  to  season  and  to  pumping.  Had  there  been 
A  reasonable  protective  area  around  the  springs  at  Tutsham,  almost 
c^rtainlj  the  Maidstone  epidemic  would  not  have  occurred.  The 
Maidstone  and  Lynn  outbreaks  will  serve  to  direct  increased  attention 
to  the  iomiense  stores  of  underground  water,  in  strata  naturally  pro- 
jected from  pollution  by  thick  impervious  layers  of  clay,  but  water, 
CTen  from  such  a  source,  may  become  contaminated,  unless  proper 
precautions  are  taken.  County  Councils  could  do  much,  he  thought,  to 
protect  the  population.  He  had  within  the  last  few  days  presented 
*  report  on  the  protection  of  water  supplies  to  his  County  Council 
and  had  asked  them  to  consider  whether  they  could  not  do  something 
towards  safe-guarding  the  public.  No  sanitary  authority  or  water 
^^nipany  with  satisfactory  sources  of  supply  would  reasonably  object 
to  their  being  examined  periodically  by  a  competent  person.  Neither 
would  any  authority  or  water  company  really  anxious  to  safeguard 
their  supphes  object  to  such  inspection.  The  examination  of  the 
"ouroes  of  water  is  much  more  unportant  than  any  analysis.  He 
did  not  mean  to  say  that  analyses  of  water  were  unnecessary,  for 
^^^ons  do  occur  when  an  analysis  will  reveal  pollution  which 
"*<^  previously  been  unsuspected.  His  recommendation  was  the 
pronsion  of  a  protective  area  round  every  source  of  water  supply, 
inspection  at  regular  intervals  say  once  a  year,  and  analyses  every 
^^tier  or  every  month  or  even  oftener  according  to  the  importance 
0^  the  supply.  Experience  has  taught  us  the  necessity  of  striking 
^kiie  the  iron  is  hot  and  he  congratulated  the  Sanitary  Institute 
Dpon  the  opportunity  it  had  afforded  them  of  discussing  that  impor- 
tant subject  at  so  opportune  a  moment. 

Dr.  CiiABLES  PoETEB  (M.  O.  H.,  Stockport),  said :  At  the  Congress 
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at  Newcastle  in  1896  be  had  the  honour  of  sabmifcting  a  paper  which 
contained  suggestions  for  amended  legislation  on  this  subject.  He 
embraced  with  pleasure  the  opportunity  atibrded  by  tbis  discussion 
and  the  present  healthy  state  of  public  opinion  in  regard  to  water- 
supply  to  bring  i^in  to  the  notice  of  the  Institute  w  hat  had  been 
aptly  christened  by  Mr.  Ernest  Uart  *'  The  autocracy  uf  private  water 
companies/'  He  wished  again  to  call  attention  to  the  unjust  and 
anomalous  condition  of  the  law  which,  whilst  it  provides  for  the 
inspection  of  the  premiaes  and  the  goods  of  food  vendors  generally, 
leaves  sanitary  authorities  {outside  the  Metropolis)  without  any  sim- 
ilar powers  of  protection  of  their  water-supplies,  when  in  the  hand* 
of  private  companies.  The  i^ympathy  and  influence  of  the  Institute 
w  ould,  he  hoped,  be  enlisted  in  support  of  the  endeavour  to  rectify 
this  condition  of  affairs.  An  example  of  the  existing  disgraceful  state 
of  things  w^as  revealed  bj  Dr.  Bruce  Low's  recent  report  on  the  water 
supply  of  Horsfortb,  near  Leeds,  where  water  drained  from  land 
manured  with  night  soil  had  been  surreptitiously  turned  into  the 
public  mainy  by  a  water  company,  whose  high  banded  conduct  had 
culminated  in  the  statement  that  they  wouldl  not  allow  the  sanitary 
authorities  to  interfere  with  the  afl:*airs  of  the  company.  He  thought 
the  time  had  come  for  further  legislative  action  in  this  matter.  He 
wiin  here  at  the  request  of  the  sanitary  authority  he  served  to  state 
that  in  Stockport  they  possessed  no  right  of  entry  on  the  waterworks, 
an«l  in  the  past  be  had  been  denied  permission  to  take  samples  from 
the  filter  wells  of  indiWdwal  filters  and  had  bt^en  refused  information 
an  to  the  bacteriological  investigations  made  by  the  company  of 
their  effluents.  The  sanitary  committee  had  therefore  recommended 
their  Council  to  petition  the  Local  Government  Board  to  take  the 
ncL^essary  legislative  measures  whereby  every  sanitary  authority, 
supplied  by  a  water  company  which  is  not  also  a  saoitary  authority, 
be  empowered  to  authorise  any  duly  appointed  official  to  enter, 
inspect,  inquire,  and  take  samples  at  any  part  of  any  source  or  works  ^ 
of  wiiter-supply  or  water  purification  at  any  time,  by  day  or  night, 
and  whereby  also  such  water  company  be  required  to  afford  all 
reasonable  facilities  and  information  for  such  inspection,  inquiry,  and 
sampling.  He  hoped  the  Institute  would  accord  its  powerful  support 
to  this  much  needed  reform. 


Tho  Rev.  EifUEETON  Thomas  (Vicar  of  West  Farleigh)  said  Miss 
Chreiman's  paper  bears  every  mark  of  imperfect  observation*  No 
doubt  there  is  in  the  arrangements  made  by  the  farmers  of  Kent 
a  great  want  of  sanitation,  a  want  of  pure  water,  and  he  thought 
Dr,  Adams  put  this  down  to  the  right  (muse.  There  was  no  doubt 
the  farmers  of  Kent  had  got  into  a  sort  of  sleepy  state  and  bad  an  idea 
that  this  sort  of  thing  might  go  on  without  bad  results,  but  when  we 
consider  the  masters'  side  we  lind  there  is  much  to  excuse  them.  The 
bop-picking  continues  only  some  few  weeks  in  the  year  and  it  is  very 
dilhcult  to  provide  in  a  proper  way  for  those  who  are  employed  only 
for   these  three  weeks.     To  fairly  conduct  an  enquiry  such  as  that 
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undertaken  by  Miss  Chreiman  requires  the  greatest  consideration. 
He  woTild  point  out  one  or  two  instances  in  which  Miss  Chreiman's 
paper  was  wrong.  The  statement  was  made  that  the  hop-pickers 
came  down  to  the  fields  weeks  before  the  time.  Besides  the 
people  who  come  for  the  hop-picking  there  are  the  van-people 
and  tramps.  Certainly  the  tramps  who  are  going  about  the 
country  all  the  year  round  come  down  before  the  hop-picking 
actually  begins,  but  not  the  hop-pickers.  They  do  not  go  before 
tiiey  are  sent  for  by  the  farmers.  When  the  hops  are  ready 
to  be  picked  they  send  to  London  for  the  pickers  and  they  com- 
mence picking  next  day.  Then  it  was  said  the  hop-pickers  do  not 
know  what  they  are  going  to  get  for  their  work.  It  may  be  true  of 
•ome  parts  of  Kent  but  taking  the  county  as  a  whole  it  is  not  true 
to  say  that  they  do  not  know  what  they  are  going  to  earn.  The 
prices  paid  may  yary  within  certain  limits,  according  to  the  state 
of  the  labour  market  and  from  other  causes,  but  they  are  usually 
told  before  they  come  down  how  many  bushels  they  are  to  pick 
for  a  shilling.  With  regard  to  the  Church  of  England  Society  it  is 
not  true  to  charge  it  with  neglect  of  its  opportunities.  We  have  our 
Dwuths  shut  with  regard  to  matters  of  sanitation.  If  we  were  to 
^g  complaints  on  all  these  matters  of  order  and  management  we 
should  not  be  allowed  to  enter  the  hop-fields.  We  have  our  school 
Noma  open  every  night  where  the  hop-pickers  play  or  otherwise 
«njoy  themselves,  and  many  farmers  provide  recreation  for  them  at 
^  own  expense.  He  liked  fair  play,  but  it  was  not  fair  to  take 
individual  cases  of  an  extreme  character  as  representing  the  whole. 
Bj  takiflg  individual  cases  you  cannot  find  out  the  true  state  of 
*^.  Much  had  been  done  towards  putting  matters  right,  and  he 
trusted  that  by  the  letters  in  The  Times  and  this  discussion,  that 
8»nitation  among  the  hop-pickers  and  the  housing  of  these  poor 
people  would  soon  be  improved. 

Major  Lamobock  Flower  (Sanitary  Engineer  to  the  Lee  Con- 
*rvaiicy  Board):  Much  had  been  said  during  the  discussion,  he 
^marked,  that  he  should  have  said.  He  knew  he  should  have  agreed 
^th  Dr.  Fosbroke,  and  he  would  have  said  we  must  have  compiilsory 
^ot  permissive  legislation.  In  the  district  administered  by  the  Board 
of  Conservancy  of  the  Eiver  Lee  there  were  no  hop-pickers,  but  they 
^  peripatetic  caterers  for  the  amusement  of  the  people  who  give  local 
iutborities  a  good  deal  of  trouble  wherever  they  come.  The  foremost 
"necessity  for  all  encampments  temporarily  occupied  is  a  proper  water 
JJPPfy,  and  there  should  be  provided  proper  latrines,  which,  when 
the  necessity  for  their  existence  has  passed  away,  can  be  removed 
^  filled  in  and  covered  over,  and  the  ground  left  as  before  the 
?^pation.  He  had  risen  because  a  reference  had  been  made  to  the 
*i^er  Lee.  He  did  not  think  they  had  there  more  typhoid  than  in 
'D  any  other  part  near  London,  and  he  could  bear  testimony  to  the 
^  taken  by  the  sanitary  authorities  of  his  district  to  avoid  pollution 
^  the  water. 
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Miss  CHBEiMAy  (London)  in  reply  to  the  discussion  maintained 
the  statement  that  the  people  went  down  from  one  to  two  weeks 
beforehand,  and  they  do  go  down  in  large  numbers  much  before  the 
commencement  of  the  hop-picking.  The  practice  of  measuring 
complained  of  was  not  "  universal,"  but  very  general,  and  a  constant 
item  of  bitter  complaint  by  the  pickers,  and  of  regret  by  observing 
residents.  In  respect  of  the  admirable  by-laws,  a  copy  of  which  had 
been  handed  up,  she  would  like  to  be  supplied  with  the  addresses  of 
any  farms  on  which  they  are  carried  out.  Her  observations,  though 
somewhat  local,  had  been  over  an  area  served  by  some  four  thousand 
hop-pickers,  in  which  such  regulations  most  certainly  did  not  prevail. 
Unquestionably,  the  pickers  were  a  most  difficult  people  to  do  with,  or 
for,  and  assistance  and  support  were  required  by  those  who  had  to  do 
with  them.  Unfortunately,  in  order  to  save  the  time  of  the  meeting, 
she  had  been  obliged  to  omit  the  portions  of  her  paper  treating  of  the 
care  of  the  missionaries  and  some  of  the  farmers  (notably  Mr.  White, 
of  Paddock  Wood)  for  the  hop-pickers.  The  fact  mentioned  by  Mr. 
Thomas  that  church  workers  did  not  complain  of  unsatisfactory 
arrangements,  to  avoid  giving  offence,  was  too  true,  their  position 
was  especially  difficult.  The  whole  circumstances  of  the  barbarian 
"  holiday  "  called  most  urgently  for  philanthropic  and  official  remedy, 
and  anyone  thinking  of  such  plea  for  reform  as  mere  womanish 
sentimentality  had  her  sincerest  pity. 

Sin  Douglas  Galtox,  in  closing  the  discussion,  said  he  had  bad 
a  great  deal  to  do  with  reports  on  the  sanitation  of  India,  and 
there  were  many  complaints  of  water  pullution  much  in  the  same 
way  as  by  these  people  in  Kent.  No  pictures  from  India  could  be 
more  striking  than  these,  which  The  Times  and  Miss  Chreiman  have 
described  in  Kent.  In  Australia,  where  they  import  a  great  many 
coolies,  the  importers  are  compelled  to  provide  for  their  sanitation 
and  care  whilst  employed,  and  for  their  re-shipment;  and  why  not 
apply  the  same  principle  to  the  people  in  Kent,  who  derive  so 
much  profit  from  thi.^  hop-pickers  ? 
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THE    OUTCOME    OF    SANITATION. 

By  Louis  C.  Parkes,  M.D.,  D.RH.,  MO.H.,  Chelsea. 

(Fellow.) 


One  of  the  greatest — if  not  the  chief— glory  of  the  Victorian 
era  has  been  the  astounding  growth  that  lias  taken  place  in  the 
formation  of  exact  knowledge  as  to  the  causes  of  many  of  the 
diseases  that  the  hnman  race  is  liable  to,  and  the  adoption  of 
those  measures,  state,  municipal,  or  private,  that  science  and 
experience  have  indicated  as  being  necessary  to  counteract  the 
disease-tendencies,  and  agencies,  by  which  the  population  is 
continually  :is sailed.  During  the  sixty  years  of  the  Queen's 
reign,  and  contumjioraneons  with  it,  there  has  been  civil  regis- 
tration of  births,  marriages,  and  deaths ;  and  an  immense  mass 
of  material  has  been  accuniolatcd,  which  exhibits  the  vital 
statistics  of  the  nation  for  each  one  of  the  sixty  years  of  this 
eventful  period.  Not  only  are  we  now  in  possession  of  the 
fact-s  as  to  the  mortality  from  different  diseases,  and  the  ages 
at  death,  of  the  population  during  the  last  sixty  years— factors 
which  enable  us  to  make  comparisons  between  the  health  and 
longevity  of  the  present  day  population  and  that  of  its  pro- 
genitors;  but  owing  to  the  immense  studies  made  in  the 
medical  and  allied  sciences,  wq  now  recognise  many  of  the 
direst  diseases  and  worst  scourges  of  the  human  race  as  pre- 
ventable by  properly  administered  methods  of  sanitation,  and 
we  have  already  gone  a  considerable  way  on  the  road  to  the 
ft  perfecting  and  completing  of  such  methods. 
I  During  the  early  years  of  the  Queen's  reign  there  was  great 
I    indifference  to  health  questions,  not  onlv  amongst  the  populace 
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at  large,  but  also  in  the  responsible  legislature  and  the  govern- 
ment. This  indifference  was  perhaps  largely  the  result  of 
ignorance,  and  of  that  tendency  to  regard  disease  manifestations 
as  natural  and  uncontrollable,  because  of  their  very  familiarity. 
Later  on  there  came  what  has  been  termed  the  "  great  awaken- 
ing," when  the  government  of  the  country  and  also  the  more 
enlightened  portion  of  the  public,  through  the  labours  of 
Chadwick  and  the  early  band  of  sanitary  reformers,  had  their 
eyes  opened  to  the  disgraceful  conditions  of  filth,  neglect,  and 
misery,  in  which  large  masses  of  the  urban  population  were 
existing,  and  to  the  part  that  these  filth  conditions  played  in 
the  promotion  of  disease,  early  death,  want,  and  destitution. 

In  the  early  years  of  the  Queen's  reign  large  masses  of  the 
population  were  living  imder  conditions  of  absolute  sanitary 
neglect.  There  were  no  health  laws,  no  municipal  rules  or 
regulations;  even  in  the  few  places  where  such  existed,  they 
were  seldom  or  never  enforced.  The  individual  was  a  law  unto 
himself,  and  studied  merely  his  own  convenience,  and  not  that 
of  his  neighbours.  The  water  for  his  house  was  obtained  from 
the  nearest  shallow  well,  ditch,  or  pond;  his  refuse  was  de- 
posited anywhere  according  to  the  dictates  of  his  own  fancy ; 
and  large  numbers  lived  and  died  in  squalid,  overcrowded,  and 
filthy  tenements,  and  cellars  in  the  slums  of  our  great  cities 
untroubled  by  sanitary  inspectors  and  health  officers. 

All  this,  as  you  know,  is  now  nearly,  if  not  quite,  a  tale  of 
the  past.  Public  Health  Acts,  Sanitary  Authorities,  Qualified 
Inspectors,  and  Medical  Officers  of  Health,  have  caused  such  a 
revolution  in  the  lives  of  the  poor,  that  to  be  able  to  live  under 
moderately  healthy  conditions  is  now  the  lot  of  the  vast  ma- 
jority, and  not  the  privilege  of  a  favoured  few.  Along  with 
the  abatement  of  nuisances  and  the  abolition  of  grosser  filth 
conditions,  have  come  along  schemes  for  the  continuous  supply 
of  pure  water  to  large  towns,  schemes  of  sewerage,  drainage, 
and  disposal  of  sewage,  schemes  for  re-housing  the  working 
classes  in  sanitary  dwellings,  the  pro^^sion  of  infectious  disease 
hospitals,  and  gratuitous  disinfection  of  infected  premises  and 
clothing,  not  to  mention  many  other  improvements  designed  to 
ameliorate  the  conditions  of  life  for  the  working  population,  to 
protect  them  from  communicable  diseases,  and  to  shield  them 
from  accidents  in  factories  and  workshops. 

Let  us  now  contrast  the  death-rates  in  England  of  some  oi 
the  more  preventable  diseases  during  the  first  five  years  of  the 
Queen's  reign,  1838-42,  and  during  the  five  years,  1891-5. 

Small'pox, — The  death-rate  from  small-pox  at  all  ages  during 
1838-42  was  57(5  per  million  living.  In  1891-5  it  was  only 
20  per  million,  a  reduction  of  96  per  cent.     Sixty  years  ago 
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vaccination  was  but  little  practised,  inoculation  of  small-pox 
virus  was  still  performed,  ana  measures  of  isolation  and  disinfec- 
tion were  practically  unknown.  The  reduction  in  small-pox 
mortality  is  greater  than  that  of  any  other  disease — even  fever, 
and  furnishes  the  very  strongest  kind  of  evidence  that  our 
modem  methods  of  prevention  by  compulsory  vaccination  and 
isolation  of  patients  are  effective  in  controlling  one  of  the  greatest 
scourges  the  human  race  has  ever  been  liable  to.  If  effective, 
why  disturb  them  ?  The  onus  of  proof  that  these  measures  are 
ineffectual  surely  rests  with  those  who  would  displace  or  nullify 
them. 

Fever. — The  death-rate  from  fever  at  all  ages  during  1838- 
42  was  1,053  per  million  living.  In  1891-5  it  was  only  185  per 
million,  a  reduction  of  82  per  cent.  Typhus  and  enteric  fever 
are  the  two  diseases  whicn  furnish  the  great  majority  of  the 
deaths  certified  as  due  to  fever.  It  is  only  since  1869  that  the 
Registrar-general  has  distinguished  these  two  varieties  of  fever 
in  his  reports,  so  that  we  are  unable  to  say,  what  is  the  precise 
reduction  in  each  disease  at  the  present  time  as  compared  with 
the  early  years  of  the  Queen's  reign.  Since  1871-5  there  has, 
however,  been  a  reduction  of  95  per  cent,  in  the  typhus  death- 
rate,  and  we  shall  be  justified  in  assuming  that  compared  with 
sixty  years  ago  typhus  has  almost  ceased  to  exist  in  England. 
As  regards  enteric  fever  there  has  been  a  reduction  of  53  per 
cent,  in  the  death-rate  since  1871-5.  It  seems  certain  that  the 
improvement  as  regards  enteric  fever  and  typlius  mortality  lias 
been  very  much  greater  during  the  last  twenty  than  during  the 
first  forty  years  of  the  reign.  It  is  not  much  longer  than  twenty 
years  ago  since  the  first  Public  Health  Acts  came  into  operation. 
Typhus  and  enteric  fever  are  pre-eminently  the  diseases  which 
flourish  where  sanitation  is  wanting  or  rudimentary.  Typhus  is 
closely  associated  with  dirt,  overcrowding,  want,  and  destitution ; 
enteric  fever  has  intimate  relation  to  polluted  water  supplies, 
polluted  soil,  and  retention  of  excretal  filtn  in  or  around  dwellings. 
The  sanitary  measures  of  the  last  twenty  years  have  been  aimed 
Mrticularly  at  the  removal  of  these  unhygienic  conditions. 
Cholera,  too,  has  met  with  a  similar  fate  to  typhus.  This 
disease,  imported  from  Asia,  ran  riot  through  the  country  in 
the  forties  and  fifties,  and  to  a  lesser  extent  in  the  sixties.     The 

E)ison  of  this  dread  disease  was  undoubtedly  introduced  into 
upland  on  several  occasions  in  1892,  3,  4 ;  it  even  caused  an 
outoreak  at  Grimsby  in  1893,  yet  no  epidemic  occurred  in  the 
country  at  large,  which,  generally  speaking,  was  prepared  to 
receive  and  deal  with  it. 

Scarlet  Fever  and  Diphtheria. — Prior  to  1859  these  diseases 
were  tabulated  under  a  common  head.     In  1838-42  the  joint 


164  THE  OUTCOME  OF  BAITITATIOy. 

mortality  was  797  per  million  living;  in  1891-5  it  was  435  per 
million,  a  reduction  of  45  per  cent.  Since  1861-5  the  scarlet 
fever  death-rate  has  been  reduced  81  per  cent.,  but  the  diph- 
theria death-rate  is  now  very  much  the  same  as  it  was  thirty 
years  ago  (1861-5),  and  is  about  double  the  rate  prevailing  in 
the  fifteen  years  1866-80.  Whilst  there  can  be  little  doubt 
that  improved  social  and  sanitary  conditions  have  played  some 
part  in  the  reduction  of  the  scarlet  fever  death-rate,  still  the 
larger  portion  of  the  diminished  mortality  is  probably  attribut- 
able te  a  change  in  the  type  of  the  disease.  Scarlet  fever,  as  now 
seen,  is  a  disease  of  milder  type  with  less  proneness  to  terminate 
fatally  than  it  was  thirty  years  ago. 

In  the  increase  of  diphtheria  in  recent  years,  more  especially 
in  many  of  the  large  towns  of  England,  we  see  the  reverse  side 
of  the  picture.  It  would  take  too  long  to  discuss  the  causes  of 
this  increase ;  as  a  matter  of  fact  we  do  not  know  exactly  what 
they  are,  and  can  only  speculate  upon  probabilities.  It  seems, 
however,  that  sanitary  improvements,  as  such,  have  had  little 
or  no  effect  upon  the  behaviour  of  this  disease.  The  exciting 
cause  is  now  known  to  be  a  bacillus,  but  we  know  little  of  the 
conditions — ^the  predisposing  causes — which  favour  the  growth 
or  virulence  of  the  bacillus  either  inside  or  outside  the  human 
body,  or  facilitate  its  transference  from  sick  to  healthy — con- 
ditions which  must  be  studied  if  we  are  to  ascertain  why  it  is 
that  diphtheria  has  made  certain  large  centres  of  population  its 
abiding  place,  and  in  its  endemic  homes  assumes  at  times  epi- 
demic proportions.  There  is  undoubtedly  some  connection 
between  elementary  school  attendance  as  now  carried  out  and 
diphtheria  prevalence,  but  the  relation  is  not  a  very  simple  one, 
and  is  incapable  of  explaining  all  the  facts  of  increased  diph- 
theria incidence  on  urban  populations. 

Of  the  other  specific  diseases  of  the  Zymotic  class  it  is  suflS- 
cient  to  say  that  the  death-rate  of  Measles  has  been  reduced 
24  per  cent  during  1891-5,  as  compared  with  1838-42,  whilst 
the  Whooping-cough  death-rate  has  been  reduced  21  per  cent. 
These  diseases  are  chiefly  fatal  in  the  first  three  years  of 
life.  The  types  of  these  diseases,  as  far  as  we  know,  have 
not  altered;  and  the  effect  of  improved  social  and  sanitary 
conditions  in  reducing  the  death-rates  is  most  probably  in 
giving  the  sufferer  a  better  chance  of  recovery  in  case  of 
attack,  rather  than  in  diminishing  the  prevalence  of  either 
disease.  Epidemics  of  measles  and  whooping-cough  are  as 
common  now  as  they  were  when  the  Queen  came  to  the  throne. 

During  the  thirty-four  years  from  1847  to  1880  the  average 
death-rate  from  Diarrhoea  was  over  900  per  million  living,  in 
1891-5  it  was  630  per  million,  so  that  there  has  been  recently 
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a  30  per  cent,  reduction  as  compared  with  the  rate  prevailing 
prior  to  1880.  This  disease  is  one  which  exerts  its  fatal  effects 
chiefly  upon  infants  and  youna  children,  and  is  largely  due  to 
improper  feeding  of  hand-fed  infants,  to  dirty  homes,  and 
maternal  neglect.  With  the  growth  of  education,  with  the 
higher  wages  now  prevailing,  and  the  better  sanitary  condition 
of  the  homes  of  the  working  classes,  a  greater  reduction  in  the 
mortality  from  infantile  diarrhoea  might  have  been  expected. 
The  prevailing  rate  is  highly  suggestive  of  the  fact  that  the 
hygiene  of  the  nursery  is  but  little  understood — or,  at  any  rate, 
practised — ^by  working-class  mothers. 

Tubercular  JDueases, — In  1838-42  the  death-rate  from 
Phthisis  (consumption)  and  other  tubercular  diseases  was  3,959 
per  million.  In  1891-5  the  death-rate  from  these  diseases  was 
only  2,124  per  million — a  reduction  of  46  per  cent.  Over- 
crowding in  dwellings,  workshops,  and  factories,  damp  and 
dirty  houses,  a  water-Jogged  subsoil,  and  working  in  dust-laden 
atmospheres,  are  well  mown  as  the  exciting  causes  of  con- 
sumption. In  young  children  there  is  probably  another  cause 
at  work  producing  abdominal  tuberculosis,  namely  the  consump- 
tion of  milk  from  tubercular  cows.  It  is  satisfactory  to  find 
that  so  considerable  a  reduction  has  taken  place  in  the  death- 
rate  from  this  disease,  which  hun'ies  to  an  early  grave  so  many 
in  the  spring  time  of  life ;  but  much  remains  to  be  done. 

Cancer. — Cancerous  diseases  would  appear  to  have  increased 
considerably  during  recent  years,  but  the  increase  is  probably 
more  nominal  than  actual,  owing  to  improved  methods  of 
medical  diagnosis,  and  increased  precision  in  certification  of  the 
causes  of  death.  In  1861-5  cancer  caused  386  deaths  per 
million  living,  and  in  1891-5,  712  deaths  per  million — an  in- 
crease of  93  per  cent.  It  is  difficult,  however,  to  believe  that 
all  this  increase  is  nominal,  and  that  none  of  it  is  due  to  a 
greater  prevalence  of  malignant  disease. 

Malarial  Diseases. — In  the  early  years  of  the  Queen's  reign, 
ague,  intermittent  and  malarious  fevers  were  very  common  in 
the  fen  counties  and  other  swampy  districts.  Arterial  land 
drainage  and  cultivation  of  the  soil  have  now  nearly  eradicated 
ague  and  its  congeners,  even  in  districts  where  they  were  for- 
merly commonest. 

Or  other  diseases  of  the  preventable  class,  such,  for  example, 
as  those  due  to  alcoholic  intemperance,  it  is  impossible  to  speak 
with  certainty.  But  few  people  die  of  acute  alcoholism;  a 
great  many  die  of  the  effects  more  or  less  remote  of  prolonged 
alcoholic  indulgence ;  but  the  diseases  which  kill  them — affec- 
tions of  the  liver,  stomach,  kidneys,  and  brain — are  not  entered 
on  the  death  certificates  as  being  primarily  the  result  of  alco- 
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holism.  Only  those  who  die  of  acute  alcoholic  poisoning  are 
recorded  as  being  the  victims  of  intemperance,  and  judging  bv 
this  class  alone,  nearly  twice  as  many  lose  their  lives  now 
through  drunkenness  as  perished  in  a  similar  manner  twenty  to 
thirty  years  ago.  Against  this  fact,  however,  must  be  set  the. 
undoubted  certainty  that  the  people  of  England  are  far  more 
temperate  now  in  their  habits  than  they  were  early  in  the 
reign ;  and  that  if  drinking  still  prevails  to  a  regrettable 
degree,  it  is  for  the  most  part  conducted  within  the  bounds  of 
decorum  and  discretion,  so  far  at  least  as  regards  its  effect  upon 
personal  conduct  and  behaviour. 

There  is  one  class  of  diseases,  which  I  should  have  preferred 
to  pass  over  in  silence,  but  which  in  my  position  as  a  medical 
man  and  a  responsible  health  officer,  I  feel  it  my  duty  to 
include  in  the  brief  review  I  have  been  sketching.  The  mor- 
tality indirectly  resulting  from  the  infection  of  syphilis  is  not 
accurately  known  even  to  medical  men,  and  may  oe  searched 
for  in  vain  in  the  national  statistical  records.  The  public  do 
not  know,  and  have  never  realised,  the  far-reaching  nature  and 
inexhaustible  energy  of  the  virus  of  this  disease.  Even  now, 
pathology  is  teaching  us  that  certain  forms  of  insanity  and 
several  of  the  most  fatal  but  obscure  diseases  of  the  ner\'ous 
system  are  the  results  of  the  long  previous  inoculation  of  the 
vims  of  this  disease.  Add  these  new  discoveries  to  the  know- 
ledge of  older  date  as  to  the  havoc  wrought  in  the  sj'stem  by 
syphilis  and  its  hereditary  transmission  to  the  offspring  of 
affected  parents,  and  there  are  few  qualified  to  give  an  opinion 
who  would  hesitate  to  affirm  that  this  complaint  is  the  most 
insidious  of  any  to  which  man  is  liable.  The  revelations  which 
have  lately  been  made  as  to  the  horrible  condition  in  which  so 
many  young  soldiers  have  been  invalided  home  from  India,  and 
discharged  superficially  cured,  but  still  too  often  incurably 
affected,  to  be  merged  in  the  civil  population,  are  too  recent  to 
require  more  than  a  passing  mention.  The  horrible  evil  that 
has  resulted  from  the  abolition  of  all  control  by  the  military 
authorities  both  in  India  and  elsewhere  over  contagious  diseases 
of  this  class,  could  only  be  adequately  depicted  by  the  pen  of  a 
Zola.  The  mistake,  the  fatuity,  that  has  been  committed  by 
weakly  surrendering  to  the  noisy  and  prurient  sentimentalism 
of  irresponsible  faddists  has  now  in  some  measure  been  recog- 
nised, chiefly  perhaps  owing  to  the  fact  that  the  efficiency  of 
the  Indian  Army  as  a  fighting  machine  was  becoming  very 
seriously  impaired  by  the  ravages  of  this  disease. 

Let  us  turn  now  to  some  facts  and  figures  relating  to  the 
general  birth-rate  and  death-rate  of  the  country,  and  the  mean 
length  of  life  during  the  Queen's  reign. 
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England  and  Wales. 


Yean. 

PereoDB  Harried,  or 
Marriage-rate. 

Birth-rate. 

Death-rate. 

1841-60 
1861-60 
1861-70 
1871-80 
1881-91 
1891-5 

16-1  per  1000 
16-9    „     „ 
16-6    „     „ 
16-2    „      „ 
14-9    „     „ 
16-2    „      „ 

32-6  per  1000 
34*1    „     „ 
36-2    ..     „ 
35-4    „     ,. 
32-6    ..     „ 
30-5    „     „ 

22-4  per  1000 
22-2    „     ,. 
22-5    „     .. 
21-4    „     ,. 
191    „     .. 
18-7    „     .. 

From  the  above  table  it  will  be  seen  that  the  number  of 
persons  married  in  1891-5  was  nearly  1  per  1000  lower  tlian 
in  1841-50.  The  marriage-rate  was  highest  (16*9)  in  1851-(>0, 
and  steadily  declined  from  that  decennium  until  1881-90,  when 
the  lowest  rate  (14'9)  was  reached.  It  has  slightly  risen  again 
in  the  last  5  years.  The  marriage-rate  is,  no  doubt,  influenced 
to  a  considerable  extent  by  trade  prosperity ;  but  the  material 
prosperity  of  the  bulk  of  the  nation  must  be  greater  now  than 
it  was  in  1851-60,  and  yet  the  marriage  rate  has  fallen  1*7 

Eer  1000.  This  decline  must  be  due,  not  to  lessened  prosperity, 
at  to  an  alteration  in  national  manners  and  customs.  The 
fact  probably  is  that  the  working  classes  have  now,  and  also 
expect  when  starting  in  life,  a  higner  standard  of  comfort  than 
satisfied  their  predecessors  of  40  years  ago.  Early  and  impro- 
vident marriages  are  less  recklessly  entered  into;  and  on  the 
whole  the  alteration  is  probably  a  sound  one. 

The  birth-rate  of  1891-5  is  2-1  per  1,000  lower  than  it  was 
in  1841-50.  The  highest  rate  was  reached  in  1871-80,  a  period 
of  great  commercial  prosperity.  The  decline  since  that  period 
of  nearly  three  per  1,000  is  very  marked.  It  will  be  noticed 
from  the  Table  that  the  period  of  highest  birth-rate  does  not 
correspond  with  the  period  of  highest  marriage-rate,  and  that 
although  the  marriage-rate  has  risen  slightly  in  the  last  guin- 
quennium  as  compared  with  1881-90,  the  birth-rate  has  declined 
2  per  1,000.  It  would  take  too  long  to  discuss  the  social  and 
economical  reasons  for  these  variations  in  rate;  it  will  be 
sufficient  to  know  that  the  birth-rate  of  the  country  has  steadily 
declined  since  the  year  1876,  when  it  was  36*3  per  1,000,  and 
the  highest  recorded  rate  of  any  year  since  civil  registration 
began  (1839),  and  that  the  marriage-rate  fell  continuously  from 
the  year  1873  (17*6  persons  married  per  1,000)  to  the  year  1886 
(14-2  \yer  1,000),  but  has  since  risen  again. 

There  has  been  a  marked  decline  in  the  death-rate  of  the 
country.  In  1891-5  the  rate  was  only  18*7  per  1,000,  as 
compared  with  22*4  per  1,000  in  1841-50.     It  will  be  seen  from 
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the  Table  that  the  death-rate  of  the  country  was  practically 
stationary  for  thirty  years  (1841-70),  but  that  since  that  time 
there  has  been  a  continuous  diminution.  The  lowest  recorded 
rate  of  any  year  since  civil  registration  began  was  1884,  namely 
16-6  per  1,000.  The  death-rates  of  the  four  years,  1890-1-2-3 
were  raised  by  the  prevalence  throughout  the  country  of  epidemic 
influenza. 

The  diminution  of  death-rate  has  been  proportionally  much 
greater  amongst  the  town  dwelling  populations  than  amongst 
the  country  people.  In  1861-70  tne  town  districts  death-rate 
was  24*8  per  1,000,  and  the  county  districts  19*7,  a  difference  of 
5*1  per  1,000.  In  1891-5,  however,  the  town  rate  was  only 
19*5  and  the  country  rate  17*3,  a  difiference  of  only  2*2  per 
1,000,  or  less  than  half  the  difference  prevailing  tmrty  years 
ago.  This  probably  means  that  sanitary  improvements,  which 
were,  however,  most  needed  in  the  towns,  have  been  undertaken 
with  greater  vigour  and  thoroughness  in  urban  than  in  rural 
districts. 

For  the  facts  relating  to  mean  length  of  life  and  survival  at 
different  ages,  we  must  consult  the  Life  Tables  for  England. 
There  is  the  life  table  for  1838-54,  founded  on  the  vital  sta- 
tistics of  those  years.  There  is  also  a  life  table  for  1871-80, 
and  another  for  1881-90.  Now,  we  find  from  the  life  table 
for  1838-54 — the  first  seventeen  years  of  the  Queen's  reign — 
that  out  of  1,000,000  male  children  bom  in  that  period,  646,502 
only  would  survive  to  reach  manhood,  or  21  years  of  age;  and 
sinularly  out  of  1,000,000  female  children  bom,  668,345  would 
reach  21  years.  In  1881-90,  however,  709,136  male  children 
would  reach  21  years,  and  740,681  girls  would  survive  so  long 
— a  difference  of  an  additional  62,634  males  and  72,336  females 
reaching  adult  age,  and  becoming  useful  citizens  in  1881-90  as 
compared  with  1838-54.  The  actual  saving  of  life  may  be 
expressed  in  this  way: — During  the  ten  years  1881-90  some 
600,000  persons  (boys  and  girls)  reached  21  years  of  age,  who 
under  the  conditions  of  life  prevailing  early  in  the  reign,  would 
have  met  their  deaths  before  they  attained  the  age  recognised 
by  the  law  as  conferring  full  responsibility  on  the  individual. 
Contrasting  1881-90  with  1871-80  we  get  a  similar  but  smaller 
result.  In  l«81-90  313,000  boys  and  girls  survived  to  reach 
21  years  of  age,  who  under  the  conditions  prevailing  in  1871-80 
would  have  disappeared  during  their  minority.  It  must  not  be 
thought  that  these  rescued  young  men  and  women,  having 
reached  21  years,  promptly  succumbed.  That  is  not  so,  for 
each  one  of  the  men  could  look  forward,  on  reaching  his  21st 
birthday,  to  living  39 J  years  longer;  and  each  one  of  the 
women  to  a  further  period  of  41^  years  of  life.     Those  are  the 
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periods  on  which  their  premiums  would  have  been  actuarially 
calculated,  had  they,  on  reaching  21  years,  sought  to  insure 
their  lives  in  first-class  insurance  offices. 

Now,  although  there  was  this  great  saving  of  life  in  1881-90 
as  compared  with  the  previous  ten  years,  lo71-80,  it  must  not 
be  supposed  that  the  population  was  increasing  much  faster  in 
the  former  period  than  in  the  latter.  As  a  matter  of  fact,  it 
did  not  increase  so  rapidly  owing  to  the  lower  birth-rate  (2*9 

£er  1000  lower  in  1881-90  than  in  1871-80).  If  the  same 
irth-rate  had  prevailed  in  1881-90  as  actually  did  prevail 
in  1871-80,  there  would  have  been  794,143  more  births  in 
the  ten  years;  and  of  these  794,143  infants  bom,  575,681 
wonld  have  survived  to  reach  21  years  of  age.  So  that  the 
addition  to  the  adult  population  resulting  from  the  lives  saved 
in  1881-90  as  compared  with  the  former  period  of  1871-80,  is 
over  a  quarter  of  a  million  less  than  the  addition  that  would 
have  accrued  had  the  1871-80  birth-rate  been  continued  during 
1881-90. 

The  great  saving  of  life  shown  by  the  1881-90  Table  is  not 
confined  to  the  period  of  infancy  and  youth.  As  a  matter  of 
fact,  out  of  a  million  children  bom  at  the  present  day,  there 
are  a  larger  number  of  survivors  at  each  year  of  age  up  to  79 
years  for  males  and  89  years  for  females,  than  would  have 
survived  under  the  old  conditions  prevailing  50  to  60  years 
ago.  There  has  been  an  immense  saving  of  life  in  recent  years 
up  to  ages,  which  embrace  practically  the  entire  lifetime. 
Although  out  of  a  given  number  of  children  born,  more  survive 
now  and  reach  an  advanced  age  than  formerly,  individual  life 
is  not  lengthened.  Individual  ufe  is  shorter  now  after  reaching 
a  certain  age,  both  for  men  and  women,  than  it  was  earlier 
in  the  reign.  After  the  age  of  26,  a  man's  prospect  of  life  is 
actually  less  now  than  it  was  50  years  ago ;  and  similarly  for 
a  woman  after  the  age  of  44  years.  Stated  briefly,  the  cause 
of  this  alteration  in  individual  lifetime  appears  to  be  that  by 
improved  sanitary  surroundings  the  lives  of  infants  and  children 
have  been  saved  which  were  ^rmerly  sacrificed,  thus  increasing 
the  expectation  of  life  during  childhood  and  youth.  After 
reaching  the  adult  age,  however,  males  are  now  subjected  to 
conditions  which  are  not  more  favourable  to  life — probably  less 
so,  from  increased  competition  and  the  nervous  exhaustion 
thereby  engendered — than  existed  50  years  ago;  and  this, 
together  with  the  fact  that  some  of  the  lives  saved  in  childhood 
are  unhealthy  ones,  which  would  have  perished  under  the  old 
sanitary  conditions,  account  for  the  expectation  of  life  being 
now  actually  less  for  those  over  26  years  of  age,  than  was  the 
case  half  a  century  ago.     With  regard  to  the  shortening  effect 
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upon  life  of  the  strain  and  stress  of  modem  competition  and 
the  feverish  anxiety  of  the  commercial  classes  to  grow  rich  or 
do  better  than  their  neighbours,  it  is  a  significant  fact  that  the 
mortality  produced  by  diseases  of  the  circulatory  system  has 
increased  more  than  50  per  cent,  during  the  last  30  years ;  and 
it  is  well  known  that  the  heart  as  well  as  the  brain  is  most 
injuriously  affected  by  the  nervous  exhaustion  consequent  upon 
overwork,  worry,  anxiety,  and  dissipation. 

Females  as  a  class,  not  being  subject  to  the  same  conditions 
as  males,  and  living  more  at  home,  are  saved  much  of  the  stress 
due  to  exhausting  modes  of  life.  The. modem  woman*s  expec- 
tation of  life  up  to  the  age  of  45  years  is  better  now  than  it 
ever  was;  after  45,  however,  the  unhealthy  lives  saved  in 
infancy  begin  to  influence  adversely  the  expectation  of  life,  but 
the  age  at  which  this  occurs  is  put  back  nearly  20  years  later 
than  is  the  case  for  males. 

It  has  been  said  that  our  modem  methods  of  sanitary  ad- 
ministration, of  charitable  hospitals.  Poor  Law  relief,  and 
general  benevolence,  whilst  undoubtedly  of  incalculable  benefit 
to  the  individual,  looked  at  in  a  broader  light,  lead  generally  to 
the  survival  of  the  unfit,  and  national  deterioration.  They  are 
said  to  be  opposed  to  the  evolutionary  laws  governing  nature  at 
large,  which  make  for  the  survival  of  the  fittest.  This  is  no 
doubt  to  a  certain  extent  true ;  but  is  it  possible  to  avoid  it  t 
1  think  you  will  agree  with  me  that  it  is  not  nowadays  possible 
to  refuse  to  apply  for  the  benefit  of  our  fellow-men  that  slowly 
acquired  knowledge  which  enables  the  State  to  avert  disease, 
])estileiice,  or  famine ;  nor  is  it  possible  to  disregard  the  moral 
instincts  inculcated  by  education,  and  by  refined  and  enlightened 
feeling,  by  which  charitable  effort  is  guided  and  influenced. 
In  a  more  rudimentarj'  condition  of  society  before  there  was 
knowledge  of  the  nature  of  disease,  or  education  to  arouse  the 
dormant  moral  sense,  wars,  famines,  and  pestilences  at  times 
decimated  the  population,  and  many  unfitted  to  cope  with  their 
enemies,  human  or  microbial,  paid  the  penalty  of  their  unfitness. 
There  was  no  doubt  great  individual  suffering ;  but  it  is  per- 
fectly possible  that  these  national  misfortunes,  as  they  were 
considered  by  the  sufferers,  tended  by  the  elimination  of  the 
imfit  and  surplus  population,  for  whom  there  was  no  adequate 
means  of  subsistence,  to  the  perpetuation  of  a  strong  and  virile 
race,  capable  of  establishing  an  Empire  over  a  large  portion  of 
the  world*s  surface. 

Are  there  any  evidences  of  that  latter-day  national  deteriora- 
tion which  the  pessimists  tell  us  of  ?  It  must  be  admitted,  I 
think,  that  the  evidence  is  of  tlie  frailest  nature,  but  there  are 
indications.     There  is  that  shortening  of  individual  life  of  males 
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after  reaching  early  manhood,  when  growth  is  but  just  completed. 
There  is  also  the  steady  diminution  in  the  birth-rate  of  the 
country,  although  the  marriage-rate  keeps  up.  With  regard  to 
this  latter  point  it  must  be  remembered  that  owing  to  the 
migration  from  country  districts  into  towns,  the  urban  population 
at  the  last  census  was  nearly  twenty-one  millions,  as  against  not 
much  more  than  eight  millions  in  the  rural  districts.  In  the 
early  years  of  the  Queen's  reign  the  rural  population  was  equal 
to,  u  it  did  not  exceed,  that  ot  the  towns.  Many  kinds  of  wild 
animal,  we  know,  do  not  breed  in  captivity,  and  all  degenei*ate 
in  type  when  compelled  to  live  under  artificial  conditions.  Now 
although  we  can  hardly  consider  man  of  the  present  day  as  a 
beast  of  the  field,  still  life  in  cities,  even  the  best  ordered,  is  a 
less  healthy  mode  of  existence  than  that  of  the  country  labourer, 
who  passes  his  entire  day  under  the  open  skies ;  and  the 
diminution  in  the  birth-rate  may  be  for  us  but  the  commence- 
ment of  that  process  of  decay  and  extinction,  which  very  recent 
history  shows  that  native  races  have  undergone  when  brought 
under  the  baneful  influences  of  civilisation. 

The  subject  is  an  important  and  attractive  one,  but  is  too  wide 
for  me  to  enlarge  upon  to-night.  It  should,  however,  engage 
the  attention  of  the  more  thoughtful  of  the  community,  and  the 
government  of  this  country  ought  certainly  to  leave  no  effort 
untried  to  check  the  depopulation  of  rural  districts  and  the 
extinction  of  the  old  national  pursuit  of  husbandry,  which  has  in 
the  past  produced  the  men  by  whom  the  British  Empire  was 
founded.  The  ignorant  and  careless  may  think  of  the  revival  of 
agriculture  as  merely  benefiting  the  farmer ;  but  if  it  also 
prevents  the  swamping  of  our  great  cities  with  unskilled  labour, 
and  encourages  the  growth  of  a  strong  and  hardy  peasant 
|X)pulation,  it  will  be  a  great  national  benefit,  for  the  degeneration 
of  the  race  will  thereby  be  indefinitely  postponed. 

Water  Supplies. — At  the  commencement  of  the  reign,  the 
importance  of  a  pure  water  supply  was  but  little  appreciated, 
and  large  numbers  of  people,  both  in  town  and  country,  were 
daily  consuming  water  derived  from  suspicious  sources,  and 
undoubtedly  at  times  grossly  contaminated.  Not  only  in  the 
country,  but  also  in  many  towns,  polluted  shallow  wells  were 
the  chief  sources  of  supply.  Polluted  rivers,  streams,  brooks, 
and  even  ditches  and  ponds  were  largely  drawn  upon  to  furnish 
water  for  human  consumption,  with  results  to  the  health  of 
the  population  now  appreciated,  but  in  those  times  ignored. 
The  enormous  change  that  has  taken  place  in  this  resjiect 
during  the  last  60  years  is  matter  of  common  knowledge.  All 
the  principal  towns  of  the  country  are  now  supplied  with  water 
of  unexceptionable  purity,  as  arc  also  many  rural  districts,  and 
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the  millions  sterling  spent  in  these  magnificent  enterprises  are 
amongst  the  wisest  and  most  beneficial  outlays  of  the  country's 
wealth  that  can  be  conceived.  Everyivhere  it  is  recognised 
that  the  water  supplied  to  the  community  must  be  abundant  in 
quantity  and  in  quality,  free  from  any  trace  of  specific  organic 
impurity.  The  great  advantages  to  all  classes  of  water  con- 
sumers of  a  soft  water  as  opposed  to  a  hard,  are  not  yet,  perhaps, 
duly  appreciated.  It  is  surely  an  unscientific  and  wasteful 
proceeding  to  furnish  a  large  population  with  water  which  en- 
crusts boners  and  pipes  with  lime  deposit,  which  is  unsuitable 
for  cooking,  and  prodigal  of  soap.  If  soft  water  cannot  be 
obtained  in  the  neighbourhood  of  a  town,  at  any  rate  means 
exist  for  softening  hard  water  containing  chalk  in  solution ; 
and  there  can  be  no  comparison  between  the  cost  of  softening 
water  on  a  large  scale  before  distribution,  and  the  enormous 
outlay  required  to  remedy  the  ravages  of  lime  deposit  whenever 
hard  water  is  brought  to  the  boiling  point — an  outlay  which 
has  to  be  borne,  more  or  less,  by  every  individual  consumer  of 
a  hard  water.  Whilst  so  much  has  been  done  to  furnish  to 
every  one  organically-pure  water,  there  still  remains  to  be 
discovered  a  suitable  material  of  which  the  distributing  water- 
pipes  should  be  composed.  It  must  be  strong,  and  capable  of 
resisting  the  disruptive  force  of  high  pressures ;  flexible,  so  as 
to  be  easily  bent ;  capable  of  being  strongly  and  easily  lointed ; 
and  most  important  of  all,  must  be  chemically  unassailable  by 
water  or  sunstances  often  present  in  water,  so  that  not  only 
may  the  pipes  be  durable,  but  also  that  no  poisonous  matter 
may  be  introduced  to  the  detriment  of  the  consumer.  Neither 
iron,  lead,  copper,  block  tin,  tin-lined  lead,  cement-lined  or 
vitreous-glazed  iron  pipes  satisfy  all  the  conditions  mentioned 
above,  and  the  preservative  effects  upon  iron  pipes  of  Barff's 
process  of  oxidation,  or  of  Angus  Smith's  coal-tar  solution,  are 
not  always  satisfactory. 

Sexoerage. — Equal  in  importance  to  the  great  undertakings 
for  the  supply  of  water  have  been  the  municipal  schemes  of 
sewerage  for  removing  and  dealing  with  the  waste  refuse  of  the 
population.  At  the  commencement  of  the  Queen's  reign  such 
sewers  as  existed  were  intended  chiefly  for  conveying  away 
storm  and  surface  waters,  not  house  sewage  at  all.  The 
excretal  refuse  and  house  waste  waters  were  received  into  cess- 
pools, privies,  and  midden-pits,  from  which  the  liquid  filth 
percolated  into  the  surrounding  soil,  whilst  the  solids  were 
periodically  removed  in  scavenger's  carts.  The  nuisance  thus 
engendered  by  retention  of  excretal  filth  in  or  around  dwellings 
was  terrible,  but  was  patiently  acquiesced  in  by  nearly  all 
classes  of  society 
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Modem  schemes  of  sewerage  aim  at  the  rapid  removal  of  all 
poUating  liquids  and  excreta  from  the  dwelling,  and  their 
conveyance  in  as  short  a  time  as  possible  to  some  spot  remote 
from  dwellings.  Great  success  has  attended  the  efforts  of  our 
municipal  engineers  in  this  direction.  In  well  constructed 
modem  sewers  the  sewage  is  conveyed  away  from  the  town  in  a 
comparatively  fresh  and  innocuous  condition.  The  problem  of 
sewer  ventilation  is  still,  however,  awaiting  solution.  We  are 
not  yet,  indeed,  quite  agreed  as  to  what  is  the  best  thing  to  do 
with  sewers.  Ought  we  to  provide  as  many  openings  into  them 
as  possible  so  as  to  frequently  renew  the  air  traversing  these 
unaeiground  conduits,  or  is  it  better  to  **  bottle  them  up  "  as 
much  as  possible  f  Some  years  ago  every  one  would  have  said 
that  the  first  method  is  the  correct  one,  and  that  a  system  of 
"  bottling  up,"  i.^.,  non-provision  of  any  openings  for  ingress  or 
egress  oi  air,  would  lead  to  driving  sewer  gases  mto  the  houses. 
But  roadway  gratings  leading  to  the  sewers  are  very  often  a 
nuisance,  and  very  possibly  also  injurious  to  health  ;  there  are 
also  objections  to  the  carrying  of  sewer  ventilating  shafts  up  the 
sides  or  fronts  of  houses ;  whilst  with  the  modern  system  of 
disconnection  of  house  drains  and  ventilation  of  soil  pipes,  the 
dangers  of  sewer  air  being  forced  into  houses  are  comparatively 
remote.  In-  my  opinion  with  well-laid  modem  sewers  of  sel^- 
cleansin^  properties  free  ventilation  is  not  reauired.  The  local 
authorities  should  here  and  there,  and  chieny  in  open  spaces 
where  houses  are  not  in  close  contiguity,  erect  pipe  shafts  carried 
up  30  or  40  feet  above  the  roadway,  merely  to  relieve  au'  pressure 
in  the  sewers,  and  prevent  the  forcing  of  house  traps.  Roadway 
gratings  should  be  abolished,  and  shafts  should  not  be  carried 
up  houses;  the  relief  of  air  pressure  in  sewers  is  all  that  is 
required.  The  anomalous  condition  of  things  existing  at  present 
is  most  remarkable.  The  greatest  precautions  are  taken  in 
modem  systems  of  house  drainage  to  disconnect  tlie  drain  from 
the  sewer,  and  to  prevent  any  entry,  of  drain  au'  into  the  house. 
As  long  as  he  remains  indoors  the  modem  householder  is  safe, 
but  as  soon  as  he  steps  out  into  the  street  he  may  be  assailed  by 
a  puff  of  gas  from  a  roadway  sewer  grating,  which  has  the  effect 
of  nauseating  him  for  the  rest  of  the  day. 

The  right  methods  of  disposal  and  utilisation  of  sewage  have 
been  the  subject  of  much  controversy  and  experimentation,  and 
it  is  only  quite  recently  that  we  have  come  to  recognise  the  part 
played  by  natural  forces  in  the  purification  effected  by  the 
various  processes  of  precipitation  and  filtration  which  are  now  in 
vogue.  Not  many  years  ago  the  idea  generally  prevailed  that 
a  large  volume  of  sewage  required  a  large  area  of  land  for  its 
disposal,  so  as  to  produce  an  effluent  of  sufficient  purity  to  pass 
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into  streams.  But  sewage  farms  were  found  to  be  costly  to 
acquire  and  expensive  to  maintain.  The  return  obtained  from 
the  sale  of  sewage  grown  produce  was  an  insufficient  set-off 
against  these  expenses.  At  the  present  time  sewage  can  be 
clarified  by  precipitation,  and  subsequently  purified  by  filtration 
through  artificially  constructed  filter  beds  (which  are  really 
cultivating  grounds  for  the  nitrefying  organisms  that  effect  the 
chief  part  of  the  purification)  on  an  area  of  land  which  would 
be  absolutely  useless  for  crude  irrigation. 

Local  sanitary  authorities  are  now  alive  to  the  necessity  of 
purifying  the  sewage  of  their  towns  before  discharging  it  into 
rivers,  and  very  much  good  work  has  been  done  in  this  direc- 
tion. The  chief  offenders  in  the  pollution  of  rivers  are  now,  as 
they  have  always  been,  the  manufacturers.  It  is  certainly  not 
always  easy  to  devise  a  plant  which  shall  be  effective  in  con- 
verting an  inky  black,  greasy,  and  foul  smelling  waste  liquor 
into  a  presentable  fluid  which  will  not  contaminate  the  stream 
on  the  banks  of  which  the  factory  stands;  but  it  cert«anly 
seems  as  if  the  more  adequate  enforcement  of  penalties  for 
pollution  might  have  the  effect  of  stimulating  manufacturers 
to  the  recovery  of  many  waste  products  which  they  now  dis- 
charge into  rivers  to  their  very  great  injury. 

House^rainage  and  Domestic  Sanitary  Appliances. — The  ad* 
vance  that  has  been  made  in  this  department  of  hygiene  during 
the  past  20  years  has  been  enormous.  At  the  present  time  the 
art  of  house-drainage  seems  almost  to  have  reached  perfection ; 
and  it  is  difficult  to  conceive  that  the  future  will  bring  forth 
any  very  considerable  changes  in  the  methods  now  universally 
adopted.  All  this  is  very  largely  attributable  to  the  teachings 
and  expositions  of^  two  men,  both  of  whom  have  been  active 
supporters  of  this  Institute  since  its  first  foundation.  I  alludt; 
to  Mr.  Rogers  Field,  M.Inst.C.E.,  and  Professor  Corfield, 
M.A.,  M.D.  The  principles  underlying  correct  methods  of 
house-drainage  and  sanitation,  and  the  means  by  which  these 
principles  should  be  brought  into  operation,  were  expounded  by 
Professor  Corfield  in  his  Cantx)r  Lectures  to  the  Society  of 
Arts  nearly  20  years  ago,  and  by  Mr.  Rogers  Field  in  the 
Model  By-laws  of  the  Local  Government  board  on  House- 
drainage  arrangements,  which  were  issued  to  Sanitary  Authori- 
ties in  1877.  Owing  to  their  labours,  and  to  the  work  of  others 
in  the  same  field,  the  true  principles  of  house  sanitation  have 
been  very  largely  grasped,  both  by  all  those  engaged  in  the 
building  trade,  and  by  sanitary  inspectors  throughout  the 
country.  It  is  remarkable  how  little  deviation  on  the  whole 
there  has  been  from  the  true  line  of  technical  development  in 
this  branch  of  science.     Patented   systems  of  house-drainage 
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and  proprietarv  articles  of  dubious  sanitary  vatiie  have,  it  is 
true,  been  from  time  to  time  brought  out  aud  introduced  to  the 
profes'^ion,  the  trade,  aud  the  public.  But  they  have  ha<l  ouly 
a  small  amount  of  patronage ;  ai\d  if  it  were  not  for  the  general 
ignonuice  of  sanitation  aniongst  architects  as  a  body,  they 
wouhl  have  had  even  less. 

At  one  time,  I  think,  tliere  was  a  tendency,  especially 
amotigst  medical  men  and  the  upper  classes  of  society,  rather 
to  exaggerate  the  dangers  to  health  attributable  to  defective 
house  *b-ainage.  Lately,  owing  to  certain  researches  that  have 
been  made,  wdiich  have  been  held  to  establish  the  innocuous- 
ness  of  sewer  aud  drain  air,  there  has  been  a  tendency  in 
certain  quarters  to  decry  the  utility  or  desirability  of  modern 
methods  of  house  sanitation*  The  difficulties  in  obtaining 
evidence  that  would  convince  a  logician  that  defective  house- 
drainage  and  various  forms  of  ill-health  aud  disease  stand  in 
the  relation  of  cause  and  effect,  are  no  doubt  very  great ;  but 
to  those  who  have  opportunities  of  observation  there  can  be 
no  question  whatever  that  there  is  such  a  relation,  when  allow- 
ance is  made  for  the  undoubted  fact  that  individuals  vary 
enormously  in  their  powers  of  resistance  to  septic  inWucnces, 
and  that  not  only  is  there  this  difference  of  susceptibility  iu 
ilifferent  iudiviiluals,  but  that  even  the  same  individual  is  at 
tlme^  more  vulnerable  than  at  others^  much  depending  on  his 
state  of  health  and  personal  surroundings. 

At  any  rate  there  are  few  who  will  be  disposed  to  deny  that 
the  improved  sanitation  of  dwellings  has  been  productive  of 
much  good.  Not  only  iias  there  been  a  great  improvement  iu 
the  ]>ublic  health,  some  part  of  which  is  uuduubtedly  attribut- 
able to  the  better  sanitation  of  our  houses,  but  there  has  at  so 
resulted  an  improvement  in  the  liabits  of  the  people— a  greater 
regard  for  cleanliness  aud  decency,  greater  sobriety  amongst 
the  adults,  the  influence  of  a  cleanly  and  comfortable  home 
counteracting  the  attractions  of  the  public-honse ;  and  the 
educational  value  to  the  children  of  cleanliness  and  order  iu 
place  of  dirt,  neglect,  and  indifference  has  liad  the  most  fai*- 
reaching  consequences. 
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"AN  INQUIEY  INTO  THE  EELATIVB  EFFICIENCY  OF 
WATER  FILTERS  IN  THE  PREVENTION  OF  INFEC- 
TIVE DISEASE."* 

This  inquiry  formed  the  subject  of  a  special  report  to  the  Brituh 
Medical  Journal,  The  first  part  dealing  with  non-pressure  filters 
(Table,  Pocket,  and  other  portable  forms)  appeared  in  the  British 
Medical  Journal  of  November  and  December,  1894.  The  concluding 
portion,  which  treats  of  pressure  filters,  has  just  been  published  by 
the  same  Journal  (January  22nd,  1898). 

In  the  first  part  of  their  report  the  Authors  demonstrated  that  out 
of  twenty-one  filters  (domestic)  submitted  for  examination  by  twenty- 
one  manufacturers  —including  all  those  most  largely  adyertised  and 
sold  in  this  country — only  three,  namely,  the  Pasteur-Chamberland, 
the  Berkefeld,  and  the  rorcelaine  d'Amiante  Filters  afforded  any 
protection  against  the  communication  of  water-borne  disease  (cholera 
and  typhoid  fever).  As  regards  these  three  latter,  however,  the  rate 
of  filtration  was  so  slow,  when  used  without  pressure,  that  the  authors 
recommended  their  employment  as  tap  or  pressure  filters,  wherever 
possible,  it  being  essential  that  a  sufficient  supply  of  filtered  water 
should  be  available  to  subserve  all  domestic  purposes. 

Part  II.,  therefore,  of  the  inquiry  is  devoted  to  an  examination  of 
the  properties  of  these  and  other  filters  of  similar  character,  as 
regards  protection  against  the  communication  of  water-borne  disease, 
when  used  under  pressure,  with  a  comparatively  rapid  mte  of  filtration. 
The  filters  of  twelve  manufacturers  were  examined.  Six  are  unfavour- 
ably reported  on,  and  six  favourably.  The  latter  includes  the  three 
which  were  found  to  be  satisfactory  as  non-pressure  filters,  also  the 
Pukall  filter  (unglazed  porcelain)  manufactured  by  the  Royal  Porcelain 
Factory  of  Potsdam ;  an  unglazed  porcelain  filter  by  Slack  and 
Brownlow;  and  a  natural  stone  filter  (Duffs')  (agents,  Witty  and 
Wyatt  Ltd.). 

None  of  these  filters,  when  continually  used,  sterilise  the  water. 
For  a  day  or  two  the  filtrate  is  sterile  (devoid  of  all  microbial  life) : 
but  after  a  short  period  varying  with  the  closeness  of  the  pores  of  the 
filter,  and  the  temperature  of  the  wat(*r,  certain  aquatic  organisms 
actually  grow  through  the  minute  sinuous  passages  of  the  filtering 
medium,  and  consequently  appear  in  the  filtered  water.  This  is  not, 
hygienieally  speaking,  a  matter  of  concern,  as  those  aquatic  organisms 
that  are  able  to  grow  through  the  filter,  are  perfectly  harmless. 
Certain  of  these  organisms  in  their  growth  through  the  pores  of  a 
Chamberland  filter  (taking  four  days  at  1 8°  C.)  appear  to  undergo 
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attenuation  or  devitalisation,  for  they  do  not  exhibit  quite  the  same 
characteristics  in  the  filtered  as  in  the  unfiltered  water.  The  Berke- 
feld  filter,  which  is  more  readily  permeable  than  the  Chamberland 
filter,  does  not  appear  to  exert  a  corresponding  influence  on  the 
microbes  which  grow  through  it,  the  rate  of  growth  also  being  more 
rapid. 

Under  all  ordinary  circumstances  typhoid  and  cholera  organisms 
will  not  grow  through  the  pores  of  these  filters.  It  was  found,  how- 
ever, that  the  addition  to  the  water  to  be  filtered  of  even  such  a  small 
quantity  as  one-fiftieth  of  its  bulk  of  meat  broth  sufficed  to  permit 
the  growth  of  both  cholera  and  typhoid  organisms  through  either 
Berkefeld  or  Chamberland  candles  into  the  filtrate,  on  the  2nd,  3rd, 
or  4th  day,  if  the  temperature  of  the  water  was  about  that  of  the  room 
50^  to  60^  F.  The  filters  so  contaminated  did  not  clear  themselves 
of  disease  germs  for  several  weeks  afterwards — that  is  to  say  for 
several  weeks  after  the  introduction  of  the  broth  and  organisms, 
cholera  or  typhoid  bacilli  could  be  found  in  the  filtrate.  Interesting 
as  these  experiments  are,  however,  they  have  not  much  practical 
bearing,  as  it  was  found  that  neither  polluted  water  taken  from  the 
Thames  at  Waterloo  Bridge,  nor  even  crude  London  sewage,  supplied 
the  requisite  kind  or  quantity  of  nourishing  material  to  the  organisms 
which  the  broth  contained,  and  by  which  the  organisms  were  enabled 
to  grow  through  the  pores  of  the  filtering  media. 

Aa  regards  other  organisms  present  in  polluted  waters,  which  are 
pathogenic  to  animals,  and  which  may  be  thought  of  as  possibly 
having  some  relation  to  diarrhoBal  illness  (especially  summer  diarrhoea 
and  J^lish  cholera)  in  man,  the  researches  of  the  authors  show  that 
these  filters,  and  probably  all  those  which  prevent  the  direct  passage 
of  test  organisms,  exert  a  most  remarkable  modifying  influence  on  the 
toxin-producing  capacity  and  virulence  of  the  fluids  which  they  filter. 
Noxious  waters  of  this  class  would  be  practically  bereft  of  their  harm- 
ful properties  by  this  kind  of  filtration.  But  here  again,  the  very 
dose  endued  filters  like  the  Pasteur  Chamberland  (and  probably  the 
Porte£une  d'Amiante  filter  in  which  the  clay  is  mixed  with  finely 
powdered  asbestos)  exert  a  much  more  effective  modifying  influence 
than  filters  of  the  Berkefeld  type,  in  which  a  compressed  diatomaceous 
earth  is  used — this  material  being  of  a  more  porous  character  than 
porcelain. 

On  the  whole  we  may  conclude  from  these  most  valuable  and 
interesting  researches,  that  for  practical  purposes  there  is  not  much 
to  ehose  between  the  six  different  filters  that  prevent  the  direct 
passage  of  test  organisms.  Where  the  water  is  generally  of  good 
quality  (as  in  London  and  most  of  the  towns  of  this  country)  a  rapid 
delivery  filter  of  large  output  is  as  safe  as  any  of  the  more  perfect 
filtering  forms,  and  has  the  great  advantage  of  rapid  filtration. 
Where,  however,  a  water  is  of  inferior  quality  generally  or  at  certain 
seasons,  rapid  filtration  should  be  subordinated  to  the  greater  safety 
ensured  by  the  use  of  the  more  impermeable  material. 

L.  C.  P. 
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SOILS  AND  SUB-SOILS  FEOM  A  SANITARY  POINT  OF 
VIEW,  WITH  ESPECIAL  EEFEBENCE  TO  LONDON 
AND  ITS  NEIGHBOUEHOOD .♦ 

Sir  Archibald  Geikie,  who  writes  the  preface  to  this  admirable 
treatise,  states  that  at  the  office  of  the  Geological  Survey  constant 
enquiries  are  made  by  the  public  for  information  regarding  sites  for 
houses  and  other  questions  involving  the  practical  application  of 
Geological  Science.  In  view  of  this  great  and  ever  increasing 
demand  for  advice,  it  seemed  desirable  to  put  in  a  popular  and  acces- 
sible form  a  summary  of  what  is  known  as  to  the  relation  of  Soils  and 
Sub-soils  and  the  sanitary  requirements  of  the  community,  and  to 
select  for  the  purpose  of  illustrating  the  subject,  the  (Strict  of 
London  and  its  suburbs.  Accordingly  Mr.  H.  B.  Woodward,  F.B.8*, 
has  prepared  the  present  treatise. 

The  treatise  contains  besides  an  introduction,  chapters  upon  the 
Soils  and  Sub -soils  of  London  and  its  neighbourhood,  upon  the  Sub- 
soils >«ith  reference  to  sites  and  foundations  for  houses,  upon  water 
supply  and  drainage,  upon  sanitary  considerations  with  regard  to  the 
sanitation  and  surroundings  of  houses,  and  upon  cemeteries. 

The  area  embraced  in  the  treatise  includes  the  whole  of  Greater 
London  and  some  miles  beyond,  so  that  the  nearer  i^sidential  suburbs 
are  considered. 

Some  useful  tables  are  to  be  found  in  the  text,  notably  in  reference 
to  geological  formations  and  soils,  and  their  characters  arranged  in 
order  of  their  natural  sequence  or  period  of  formation,  another  show- 
ing the  depth  of  various  Sub-soils  in  various  places,  and  another 
enumerating  the  various  cemeteries  in  and  around  London,  and  the 
soils  in  which  they  are  situated. 

Some  eighteen  woodcuts  illustrate  the  press,  the  cuts  being  fully 
described  and  lettered;  in  addition,  there  is  an  excellent  map  ex- 
tending from  sixteen  to  twenty-four  miles  round  London,  on  which 
the  various  Sub-soils  are  printed  in  colours  and  lettered. 

To  complete  the  work  a  full  index  is  appended,  in  which  most 
places  mentioned  have  attached  to  them  in  figures  the  height  of  each 
locality  in  feet  above  ordnance  datum,  and  also  the  geological  forma- 
tions found  locally,  in  addition  to  reference  numbers  to  the  pages  in 
the  text. 

Altogether  this  treatise  forms  a  most  useful,  interesting,  and  in- 
structive geological  guide  especially  to  residents  in  London  and  its 
envii'ons. 

J.  F.  J.  S. 


*  By  II.  B.  Woodward,  F.K.S.  Alemoirs  of  the  Geological  Survey  of 
England  and  Wales.  Eyre  and  Spottiswoode,  1897.  58  pp.,  Royal  8vo. 
Price  28.  6d. 
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ABSTRACTS  OF  TITLES  IS  BRITISH  AND  FOREIGN 

JOURNALS. 

Sanitary  periodicalA  both  English  and  Foreign  have  i\ow  become 
so  numerous  that  it  is  almost  impossible  for  anyone  to  keep  him- 
self acquainted  Vfith  the  various  subjects  dealt  with  in  them  from 
time  to  time.  In  addition  to  this  a  number  of  articles  of  interest 
to  Sanitarians  frequently  appear  in  journals  not  directly  devoted  to 
the  subject  of  Hygiene. 

In  order  to  meet  this  difficulty  the  Council  of  the  Sanitary 
Institute  have  after  careful  consideration  adopted  a  scheme  for 
publishing  in  the  Journal  of  the  Institute  a  list  of  titles  of  articles 
on  subjects  connected  with  Public  Health,  appearing  in  the  various 
British  and  Foreign  Journals  and  Transactions.  In  this  list  the  titles 
of  the  articles,  the  name  of  the  periodical,  the  place  of  publication, 
and  a  brief  indication  of  the  scope  of  the  article  will  be  given.  The 
titles  noted  will  be  classified  under  the  following  headings. 

Architectural  Construction. 
Bacteriology  and  Pathology. 
Chemistry  and  Physics. 
Domestic  and  Personal  Hygiene. 
Sanitary  Engineering,  Municipal. 
Sanitary  Engineering,  Domestic. 
Meteorology  and  Geology. 
Naval  and  Military  Hygiene. 
Occupations  and  Industries. 
Sanitary  Administratiou. 
Vital  Statistics  and  Demography. 

Arrangements  have  been  made  under  which  the  following  Journals 
and  Publications  will  be  perused  for  articles  coming  within  the  scope 
of  the  above  scheme. 

British. 

British  Medical  Journal.    Weeklv. 

BuUder.     Weekly. 

Engineering.     Weekly. 

Indian  Engineering.     Weekly. 

Journal  of  Gbs  Lighting,  Water  Supply,  and  Sanitary  Improve- 
ment.    Monthly. 

Journal  of  Pathology  and  Bacteriology.    Quarterly. 

Journal  of  the  Royal  Institute  of  British  Architects.     Fort- 
nightly. 

Journal  of  State  Medicine.    Monthly. 

Journal  of  The  Sanitary  Inspectors'  Association.     Monthly. 

Lancet.     Weekly. 

Local  Government  Journal.    Weekly. 

Medical  Magazine.     Monthly. 

Minutes  of  Proceedings  of  the  Institution  of  Civil  Engineers. 
Quarterly. 
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Proceedings  of  the  Society  of  Chemical  Industry.     Montlily. 
Public  Health.     Monthly. 
Public  Health  Engineer.     Weekly. 

Reports  of  State  Board  of  Health,  Massachusetts.     Annual. 
Reports  of  British  Association.     Annual. 
Reports  of  Local  Governraent  Board  Inspectors. 
Report  of  Medi<»l  Officer  to  Local  Government  Board.    Annual. 
Royal  Engineers'  Journal. 
Sanitary  Journal  (Glasgow). 
Sanitary  Record.     Weekly. 
The  Analyst.     Monthly. 
The  Engineer.     Weekly. 

The  Surveyor  and  Municipal  and  County  Engineer.     Weekly- 
Transactions  of  the  Epidemiological  Society. 
Transactions  of  Surveyors'  Institution.     Monthly. 

American. 

American  Medical  and  Surgical  Bulletin. 

The  Engineering  Record  and  Sanitary  Engineer. 

French. 

Annales  d'Hygiene  Publique.     3Ionthly. 

Annales  de  I'lnstitut  Pasteur.     Monthly. 

Annales  des  Ponts  et  Chaussees.     jMonthly. 

Journal  d'Hygi<^ne.     Weekly. 

La  Technologic  Sanitaire.     Monthly. 

Revue  d'Hygiene.     Monthly. 

Revue  des  Sciences  Medicaids.     Quarterly. 

German. 

Archiv  fiir  Hygiene.     Quarterly. 

Berliner  Klinische  Wochenschrift.     Weekly. 

Ceutralblatt  fiir  allegemeine  Gesundheitspflege.     Monthly. 

Centralblatt    fiir    Backteriologie   v.   Parasitenkunde.      2  vols. 

Yearly. 
Deutsche  Vierteljahrsschrift  fiir  Offentliche  Gesundheitspflege. 

Quarterly. 
Deutsche  medizinische  Wochenschrift.     Weekly. 
Gesundheits-lngenieur.     Fortnightly, 
llygienische  Rundschau. 

Veroffentlichungen  des  Kaiserlichen  Gesundheitsumtes.  Weekly. 
Zeitschrift  fiir  Hygiene.     Monthly. 
Zeitschrift  fiir  Fleischn  Milch-Hygiene. 

The  first  list  will  appear  in  Part  II.  of  the  Journal  to  be  published 
in  July  next,  and  it  is  hoped  that  it  will  be  found  of  practical  use  to 
the  members  of  the  Institute. 
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ANNUAL  REPORT  OF  THE  COUNCIL 

FOR  THE  YEAR  1897. 
Read  at  the  Ordinary  General  Meeting,  March  23rd,  1898, 


INTEODUCTIOK 
Ix  presenting  this  Twenty-second  Annual  Report,  the  Council  think 
that  a  record  of  work  accomplished  by  the  Institute  during  the  year 
uill  be  sufficient  to  show  not  only  the  growth  of  the  Institute,  but 
iJiHll  also  indicate  the  general  progress  which  is  taking  place  in  the 
diffusion  of  Sanitary  knowledge. 

On  the  occasion  of  the  Queen's  Diamond  Jubilee,  a  loyal  and 
dutiful  address  was  presented  by  the  Council  of  the  Institute,  and  was 
gradoQsly  acknowledged  on  behalf  of  Her  Majesty.  The  wording  of 
the  address  is  given  in  Part  IL  of  the  Journal  for  the  year. 

SESSIONAL  MEETINGS. 
Sessional  Meetings  for  the  discussion  of  subjects  of  interest  to 
{Sanitarians  were  held  in  February,  March,  April,  and  December. 
These  meetings  afEord  an  opportunity  for  an  interchange  of  opinions 
amongst  the  Members  and  Associates  of  the  Institute,  and  the 
Council  will  be  glad  to  receive  from  time  to  time  notice  of  any 
subjects  which  are  thought  desirable  for  discussion.  During  the 
year  the  following  subjects  were  brought  forward : — 

**  The  Sanitary  Supervision  of  Shelters  for  the  Homeless."    F.  J. 

Waldo,  mjl.,  m.d.,  d.p.h.,  Barrister-at-Law. 
^  Indian  Sanitation."    Baldwin  Latham,  m.ixst.c.e. 
"  The  Notification  of  Measles.''    Hjbney  Kexwood,  m.b.,  d.p.h.,  f.g.s. 
**  The  Pollution  of  Water  Supplies  by  Encampments  of  Hop-pickers, 

Casual  Workers,  Tramps,"  &c.    Prof.  W.  H.  Corfield,  m.a. 

M.D.(oxo9),  F.B.c.P.,  in  reference  to  the  Dangers  of  Pollution  of 

Municipal  Water  Supplies ;  Miss  M.  A.  Chbeiman,  in  reference 

to  the  Sanitary  Control  of  Hop-pickers,  &c. 
The  papers  read  during  the  earlier  part  of  the  year,  with  the 
discussioDS  upon  them,  have  already  appeared  in  the  Journal,  Yo). 
XVHL    The  papers  by  Prof.  W.  H.  Corfield  aad  Miss  Chreiman 
will  be  published  in  Part  I.  of  the  Journal  for  1898. 
The  attendances  at  the  meetings  varied  from  60  to  150. 
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LBCTUEES  AND  DEM0NSTEATI0N8  ON   SANITAEY 

SQENCE. 
The  twenty-third  and   twenty-fourth   courses  of   Lectui*es  and 
Denunutntions  were  held  during  the  year  in  London.     In  February 
and  March  64  Students  entered  their  names,  and  in  (October  and 
November  52  Students. 

A  eomplete  list  of  the  Lectures  has  been  given  in  Vol.  XVIII.  of 
theJonnml. 

Exhibitions  are  awarded  by  the  Technical  Education 
flf  Ae  Lcmdon  County  Council  to  the  annual  value  of  £5, 
aiqr  with  the  approval  of  the  Board,  be  applied  to  paying  the 
I  of  afcudents  in  attending  these  lectures. 

IXSFECnONS  AND  DEMOySTRATIONS. 

)  Ae  coorse  of  training  given  by  the  Institute  as  practical 

airangements  were  made  for  the  Students  to  visit  the 

I  below  in  order  that  they  might  have  the  opportunity 

and  noting  the  difficulties  that  have  to  be  met  in  the 

I  qpfilieation  of  Sanitary  principles  to  various  trade  processes. 

I  of  the  gentlemen  who  an*anged  the  visits  and  conducted 

t  are  also  given : — 

IKi'eUings  in  the  Boundary  Street  Area.  By  kind 
panDiflrion  of  T.  BL.4BniLL,  f.rj.b.a.  Conducted  by  Owes 
FLmnrOy  a jk.ijb.a..  Architect's  Department,  London  County 
Connci]. 

London  Water  Works,  Lea  Bridge.     By  kind  permission 
of  W.  B.  Brtan,  M.1X8T.C.B.,  Engineer  to  the  Company,  who 
eondneted  the  Students. 
niem  Bomet  Sewage  Works.      By  kind  i)ermi8sion  of  E.  J. 
Bjnvoi<D8,  AS80C.M.IN8T.C.E.,  Surveyor  to  the  Distnct  Council, 
who  conducted  the  Students. 
Barkiiig  Sewage  Outfall  Works.     By  kind  ])ermission  of  J.  E. 
WoBTn,  M.IN8T.C.E.,  District  Engineer,  London  County  Coun- 
eO,  who  conducted  the  Students. 
Southwark  and  Vauxhall  Water  Works,  Hampton.     By  kind 
permission  of  J.  W.  Restlek,  m.tnst.c.e.,  Engineer  to  the 
Company. 
Demonstration  in  Book-keepinj::,  jis  carried  out  in  a  Sanitary 
Inspectors'  Office  in  the  I'arkes  ^luseum.    Albeut  Taylor, 
Chief  Sanitary  Inspector  of  St.  George's,  Hanover  Square. 
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Electric  Light  and  Befuse  Destructor  Works,  Shoreditch.  By 
kind  permission  of  E.  Nbwton  Bussell,  assoc.m.inst.c.e., 
who  conducted  the  Students. 

St.  Marylebone  Stoneyard,  C.  J.  Kilgalldt,  who  conducted 
the  Students. 

West  London  Paper  Mill  Co.'s  Works.  By  kind  permission  of 
the  Company. 

Aylesbury  Dairy  Co.  By  kind  permission  of  J.  A.  Hattkrslbt, 
Managing  Director  (2  inspections). 

Ealing  Sewage  and  Destructor  Works.  By  kind  permission  of 
Chas.  Jones,  m.in8t.c.e.,  Engineer  and  Surveyor  to  the  Dis- 
trict Council  (2  inspections),  who  conducted  the  Students. 

Beddington  Sewage  Irrigation  Farm,  Croydon.  By  kind  per- 
mission of  Thos.  Walker,  m.inst.c.e..  Borough  Engineer, 
who  conducted  the  Students. 

Express  Dairy  Company's  Farm,  College  Farm,  Finchley.  By 
kind  permission  of  G.  Tittjs  Barham,  Managing  Director, 
who  conducted  the  Studentis. 

Wimbledon  Sewage  Works  and  Farm.  By  kind  permission  of 
C.  H.  Cooper,  assoc.m.inst.c.e..  Engineer  and  Surveyor  to 
the  District  Council,  who  conducted  the  Students. 

Knacker's  Yard  By  kind  permission  of  Harrison  &  Barber 
(2  inspections). 

Metropolitan  Cattle  Market.  By  kind  permission  of  the  Cor- 
poration of  the  City  of  London.  W.  A.  Bond,  m.a.,  m.d., 
D.P.1I.,  Medical  Officer  of  Health,  Holbom. 

Disinfecting  and  Filtering  Appliances.  By  kind  permission  of,  at 
J.  Defries  &  Son's  premises,  Houndsditch,  E.  (2  inspections). 

Disinfecting  Station,  Chelsea.  By  kind  permission  of  Louis 
Parkes,  M.D.,  D.p.H.LOND.,  Medical  Officer  of  Health,  Chelsea 
Vestry  (2  inspections),  who  conducted  the  Students. 

St.  George's,  Hanover  Square,  Sanitary  Works  in  different 
stages  of  progress.  Disinfecting  Station,  Mortuar}',  &c.,  Model 
Dwellings  (Gatliff  Buildings),  and  Routine  Office  Work  of  a 
Sanitar}'  Inspector.  By  kind  pennission  of  the  Vestry.  Con- 
ducted by  A.  Taylor,  Chief  Sanitary  Inspector  (4  ins])ections). 

London  County  Council's  Common  Lodging  House,  Parker 
Street,  Drury  Lane,  by  kind  permission  of  the  L.C.C. 
Conducted  by  Frank  J.  Kiddle,  Estates  and  Valuation 
Dept.,  L.C.C.  (3  inspections). 
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Bichmond  Main   Sewerage  Works.      By   kind  permission  of 
W.  Eaxblet,  AB80C.M.IN8T.C.B.,  Engineer,  who  conducted  the 
Students. 
Disinfecting  Apparatus  and  Model  Steam  Laundry.    By  kind 
permission  of  W.  G.  Lacy  (2  inspections),  who  conducted  the 
Students. 
Demonstration    of    Diseased  Meat    in    the    Parkes   Museum. 
W.  A.  Bond,  ujl.,  m.d.,  d.p.h.,  Medical  Officer  of  Health,. 
Holbom. 
Inuring  the  period  over  which  each  course  of  Lectures  extended 
the  Stadents  had  the  free  use  of  the  Library  and  Museum  at  all 
times  when  they  were  open,  and  special  times  were  set  apart  during 
«ch  week  for  the  Students  to  examine  the  Museum  with   the 
*wwtance  of  the  Curator. 

The  demonstrations  of  diseases  affecting  meat  appear  to  be  much 
^predated  by  the  students,  and  a  cold  storage  chamber  has  been 
fitted  up  for  the  purpose  of  preserving  specimens. 

Tbe  Coancil  desire  to  record  their  sincere  thanks  to  the  Lecturers 
w  the  great  benefits  they  have  conferred ,  upon  the  Students,  and 
w  the  assistance  they  have  given  to  the  diffusion  of  Sanitary  know- 
'^  bj  the  preparation  and  delivery  of  these  Lectures,  and  also  to 
I™*®  gentlemen  who  took  so  much  trouble  to  make  the  various 
"^'P^ction  and  demonstration  visits  instructive  to  the  Students. 
EXAMINATIONS. 
Is  Pbactioal  SAinTABT  Science. 
examinations  were  held  at  the  following  places :  London  (2  Ex- 
•"'"'^ions),  Birmingham,  Bristol,  Glasgow,  Manchester,  Newcasile- 
upon-Tyne,  Norwich,   Swansea,   York,      58   Candidates    presented 
themselves,  to  26  of  whom  Certificates  were  granted. 
Fob  Saxitaby  Inspectors. 
Siammations  were  held  at  the  following  places  : — 


Birmingham. 

Bristol. 

Cardiff. 

GUsgow. 

London  (2  Examinations). 


Manchester. 

Newcastle-  u  pon-Ty  ne . 

Norwich. 

Swansea. 

York. 


At  these  Examinations  505  Candidates  presented  themselves,  and 
255  were  certified  competent,  as  regards  their  Sanitary  knowledge^ 
to  discharge  the  duties  of  an  Inspector  of  Nuisances  under  the 
Public  Health  Act,  1875,  or  of  a  Sanitary  Inspector  under  the  Public 
Health  (London)  Act. 
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The  KT«mi'natk>n<  were  estaUblied  in  1877,  and  the  following 
figures  show  the  total  numher  of  Examinations  held,  and  the  number 
of  candklates : — 

For  Local  Sunreyors 

Practical  Sanitary  Science. . . 
Sanitan-  Inspectors   


35 

Candidates 
M,      Entered. 

291 

CuididaMi 
OertUksinL 

142 

15 

159 

83 

96 

4,333 

2,493 

146         4,783  2,718 

A  Tahle  and  Diagram  relating  to  these  Examinations  is  given  on 
the  opposite  page. 

A  scheme  before  the  Local  GoTemment  Board  for  the  formation 
of  a  Sanitary  Inspectors'  Examination  Board,  composed  of  repre- 
sentatives from  various  Societies,  is  still  under  consideration. 

CONGRESS  AND  EXHIBITION. 
The  Sixteenth  Congress  and  Exhibition  of  the  Institute  was  held 
at  Leeds,  from  September  14th  to  18th,  by  invitation  of  the  Bight 
Hon.  The  Lord  Mayor  and  Corporation. 

Very  suitable  accommodation  was  provided  for  the  meetings  of  the 
Congress  in  the  Towti  Hall,  Yorkshire  College,  Municipal  Buildings^ 
School  Board  Offices,  Methodist  New  Connexion  HaQ,  and  tii0 
Albert  Hall. 

Delegates  were  appointed  by  330  Sanitary  Authorities,  and  by  76 
Societies  and  Associations. 

Seventeen  meetings  were  held  during  the  Congress,  and  at  these 
7<>  addresses  and  pai)ers  were  read,  and  fully  discussed. 

Most  of  the  papers  and  discussions  are  published  in  the  Journal  of 
the  Institute. 

A  Conference  of  Municipal  Representatives  was  added  to  the 
Congress  for  the  first  time  at  Leeds  and  proved  satisfactoiy  for 
discussing  questions  relating  to  Municipal  Sanitation  tvhich  are  of 
interest  to  the  deleg:ites  from  the  Sanitary  Authorities  attending 
the  Congress. 

A  resolution  was  passed  recommending  the  Council  to  include  this 
Conference  in  future  Congresses.  The  Council  decided  to  adopt  the 
recommendation,  and  to  arrange  for  the  Conferences  in  future. 

The  numbers  attending  the  Congress  were  as  follows : — Members 
of  Council,  22 ;  other  Members  and  Associates  of  the  Institute,  about 
300  ;  Associates  of  tlie  Congress,  292 ;  Delegates,  767 ;  making  a  total 
attendance  of  over  1,380. 

The  Health  Exhibition  was  held  in  the  Smithfield  Club  Buildings 


PMt  HL  if  the  JiHOTBii  sir  L^r.  sii  aM  x  oftc  ir  ixznni  iExkftifi» 

Jfai  mtsmon^  fMiiiw  ox  tli 
«if  tiK  2nntumL  m  Bam  aid 


fliiiMiiiniriuuB    mat  GanfecmiiB*  ^pon^   dmien 

fjBiiuhnp  W^nk^  DceanmiDiie;.  sid  lfnrfi*tling;  in:  roe  : 

wbwk  tiie  fiMCiCnm  -warn  iifw  taffy^  liiin  d  15  sbe  <»-«ipeEiCBaii.  of  ^e 

TfVtiaiRm  JjaSmf  CmsaA  *if  Knratimu  nxd  tixe  idnooL  Board  DriD 

laattugcur  and  TaagfagBL 

Aimsm  4  Cx^    F^rk  Lsx»  W<idcf.    Lt>«d&.    tbr  G^mtLeoKiiV 


J^nnkum,  k  Cn^  JjBotb^iu  ^JL^  Hoc  Lm&s^  LKraCorv. 

luK^jbam.  4  Soiu  fior  Loul  of  Dram  P^pe^. 

F,  B<»jvoUs.  for  FdXznc  op  Model  Hi^icaL 

B&id  Iiwtftntfflo^  heeit,  for  KThihh^  oc  Ba^ki^t^  and  Bru»Ke^ 

O.  W,  BoBifloiu  for  iMDtaTVL  mad  Cnfiemetaefapk  DbpJmjSw 

Britinh  JTwrnirty'  o£  PtgfguUte  >li?ifieiiie.  74,  Gmt  Biuoea 

^kreiii,  LnodocL,  :5.W^  for  Cakhatioo^  of  Bbeteria. 
Claai^ton  Bro«-,  Braml»rT.  Le«d*,  t*^  Exhibits  of  Omamentml 

L«ld  Wr«. 

Dr.  W,  L.  Hanter.  for  Sperimens  of  old  Tmps. 

^oW^  BrowTi  ib  Co^  for  Loon  of  Fin?  ApplLwice:*. 

BejDoldf)  &  hnLn.^m^  14,  CVKDZxkercial  Strttrt,  Let?ds,  for  ExhibtU 
of  Mrxi^U,  Diagrams.  Lantern  i^lide:*  and  Apparatus  in  rela- 
tion to  Fhysiologj. 

8bankii  A  Co.,  Tubal  Work*,  Barrhead.  N.B.,  for  Specimens  of 
f  Md  DefectiTe  Work. 

Mi.«i9  Clare,  for  Asaistance  in  Laundry  IVmonstrations. 

MiM  McCulloch,  Superintendent  of  Cookery,  Leeds  School 
Board,  for  A.Hsistance  in  Cookery  Demonstrations. 

Mi»«  PeacfX'k,  Head  Teacher  of  the  Cookery  School,  for  Assist- 
ancc  in  Cookery  Demonstrations. 

Mi««  Wateon,  for  Assistance  in  Judging  at  Cookery  Competitions. 

II«afl  TcacherM  of  Schools,  whose  Scholars   took   part   in    the 
Physical  DrilLj. 
A  Table  relating  to  these  Exhibitions  is  given  on  the  folloMdng  page. 
An  illustrated  list  of  the  Exhibits  to  which  awards   haye  been 
given  by  the  Institute  at  their  various  Exhibitions  is  published. 


AKNUAL  REPOBT. 


189 


h 

>:; 

«| 

c! 


'8681 
'1681 

I    ODttOAOH 

I      '968T 


lOOdlOAfX 


S68I 


0681 


I  '6681 
I  'I88I 
I      '9681 


'8881 
•W81 


;>: 


'S88I 


'2881 
0881 


6^81 


O 

H 

5  , 

SI 


•8^81 


LLBTi 


o    o 
^    SB 


nil 


S 


2   S 
g 


s 


s 


o 
5zi 


S 


©•CO 


i  S 


^ 


5zi 


S 


f?i 


S  §     3 


$ 


a 


R 


S 


111 


«0         ©«    !!! 
«^  1-^    CO 


•2 


-8 


5 


s 


s 


s 


s 


5  S 


=5      2  S 


?r 


CO 


^1 


CO 


9   o 

00     -^ 


tz     I        ^'* 


s 


2    I      3 


>5 


-2 


J3 

H 


la 


•s 


9-2  b 

•-.•S3 


^  "'S  S.  T3  -5  8  -3  g 


CO     Xi 


o.S 


5 
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SAXITAKT   LEGISIATION. 
T«rT  £ev  Bills  o£  a  ^Azutmrr  mture  were  introduced  during  the 


The  ^zibmentanr  Coaunitt^e  of  tlie  Institute  had  before  them 
mnd  leported  to  the  Oxmril  upon  the  foUowii^  Bills.  The  action 
taken  bj  the  Coonoi  and  the  £ite  of  the  Bill  is  noted  in  each  case  ^— > 

FfmmAm   Bfiriatrmtim   BiJL     Brought   in   by  Mr.   Knowles,  Earl 
Compton.  3Ir.  Dixon,  and  Dr.  Farqnharson. 

Thb  BilL  which  was  fir&t  introdoced  in  1892,  was  again  brought 
forward.  The  Council  petitioned  against  the  Bill,  and  suggested 
amendments  in  Committee  for  the  second  reading :  but  the  debate  on 
the  third  reading  was  not  concluded  before  the  close  of  the  session. 

Rittrs  PoiJHtMi^  Pirtvtntiom  Bill.    Brought  in  by  Sir  Francis  Powell, 

Mr.  Wvrill,  Mr.  Henry  Hobhouse,  Sir  John  Dorington,  Sir 

Henry   Howarth,   Dr.  Farquharson,   Sir    John  Brunner,   Mr. 

Kenrick,  and  Mr.  Brigg. 

A  Bill  to  make  more  effectual  Prorision  for  prevention  of  the 

Pollution  of  Kivers  and  Streams.     The  Council  petitioned  in  &Your 

of  this  Bill,  but  suggested  that  the  clause  relating  to  solid  matter  in 

suspension  should  be  so  amended  as  to  include  this  as  a  pollution. 

The  second  reading  \i-as  not  reached  bt^fore  the  close  of  the  session. 

The  following  Bills  were  also  considered,  but  the  Committee 
reported  to  the  Council  that  they  did  not  contain  provisions  that 
made  it  desirable  for  the  Institute  to  take  any  action  in  Parliament 
with  regard  to  them  : — 

London  County  Council  General  Powers  BUI. 

Sale  of  Food  and  Drufjs  Bill, 

Verminous  Persons*  Bill.     This  Bill  was  passed  as  TJie  Cleaii^ing 

of  Persons  Act,  tlie  title  having  been  amended  in  the  House 

of  Lords. 

Local  AiitJiorities'  Officers^  Suj^nrannuation  Bill. 

PAEKES   MUSEUM. 
The  Lectures  and  Public  Meetings  held  in  the  Museum  have  been 
well  attended,  and  the  daily  visitors,  who  are  admitted  free,  have 
been  quite  up  to  the  average. 

It  is  estimated  that  over  17,500  persons  visited  the  Museum 
during  the  year. 
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Among  the  Institutions  and  Societies  from  which  Glasses  attended 
during  the  year  were  the  following : — 


Aldewgate  Street  Polytechnic. 
Architectoral  Association. 
Bedford  CoU^e. 
Battersea  Polytechnic. 
Borough  Polytechnic. 
Bartholomew's  Hospital. 
Board  School,  Hampstead. 
Boud  School,  Lambeth  Eoad. 
Board  School,  Battersea. 
Charterhouse,  P.  T.  Centre. 

Croydon  Polytechnic. 

Cbarterhouse  School  of  Science. 

Qty  of  London  College. 

Cbiring  Cross  Hospital. 

Chelsea  and  Pimlico  Nurses. 

College  of  Preceptors. 

^Die  Owen's  School. 

BxeterHall. 

fiwhury  Square  Y.M.C.A. 

^uy's  Hospital. 

wh'High  School,  Diilwich. 

^ngaU  Ed.  School,  Cubitt  Town. 

^^  Coat  School,  Camberwell. 

B*cbey  P.  T.  Centre. 

Joint  Examination  Board,  E.C.P. 

^  and  S. 

^depgarten   Training    College, 
Stoekwell. 


King's  College. 

London  Hospital  Nurses. 

London  Northern  Polytechnic. 

S.  B.  L.  House\nfery  Sec. 

Maria  Grey  College. 

Military  School  of  Engineerings 

Chatham. 
National  Health  Society. 
New  Cross  Institute. 
North-East  London  Institute. 
Polytechnic,  Eegent  Street. 
Post  Graduates  Course. 
Physical  Training  College. 
Surrey  Square  Board  School. 
South  Norwood  Polytechnic. 
Southlands  Training  College. 
St.  Aloysius  Convent. 
Stoke  Newington  Science  Centre. 
Stepney  P.  T.  Centre. 
St.Thomas's  Hospital  Med.  School. 
St.  Saviour's  School,  Heme  Hill. 
St.  John  Ambulance  Brigade. 
Thornton  Heath  Polytechnic. 
University  College,  London. 
Victoria  Street  Board  School. 
Westboume  Park  Institute. 
Wimbledon  Technical  Institute. 
Working  Women's  College. 


Tafjk  iltoxving  the  number  of  Classes  and  Students  visitinr/  the  Museum, 
jy^^  InstltatloDs  from  which 

1892 

1893 

1894 

1895 

1896 

lb97 
This  Table   shows   an  increasing  use  of  the   Museum   for  thii 
purpose. 

The  Museum  is  recognised  by  the  Science  and  Art  Department  in 
connection  with  their  Classes,  and  the  Class  Visits  paid  by  Students 
to  the  Museum  may  be  counted  as  a  Class  attendance  for  the 
purpose  of  the  Examination  Grant. 


Ds  irom  wnicn 
»  attended. 

Classes. 

students. 

13 

68 

854 

21 

87 

1043 

28 

48 

865 

50 

93 

1695 

49 

82 

1435 

53 

138 

1674 

increasing 

use  of  the 

Museum   for 
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Lantern  Slides  numbering  635  wore  lent  on  hire  to  memben,  and 
donbtless,  an  it  becomes  more  known  that  these  valnable  b^ps  for 
lecture  purposes  are  available,  the  number  of  applications  for  them 
will  increase. 

UBEAEY. 

Vohimes  and  Pamphlets  nnmbmng  408  have  been  presented  to 
the  Library.  Lists  of  these  are  published  in  YoL  XYLLL  of  the 
-Journal. 

About  300  references  were  made  to  the  shelres  by  readers  during 
the  year. 

For  the  convenience  of  Members,  Associates,  and  Students  who 
wish  to  borrow  books  for  home  reading,  special  arrangements  have 
been  made  for  the  loan  to  them,  at  a  small  fee,  of  books  from  Lewis's 
Medical  and  Scientific  Library,  which  contains  a  large  nombcar  of 
recent  text  books  and  standard  Sanitary  woriks. 

JOXJKXAL. 

The  Journal  for  the  year  contains  the  papers  read  in  the  Conferences 
^  the  Congress  at  Newcastle,  and  the  Presidents'  addrcaaya,  and  papers 
read  in  the  Sections  at  the  CcHigress  at  Leeda.  At  the  Leeds  meeting 
the  subject  of  Sewage  disposal  occupied  a  prominent  pfaoe,  and  so  much 

interest  wa^  expressed  in  the  discussion  that  the  CouncO  decided  to 
publish  the  several  papers  relating  to  the  question  in  a  separate 
volume.  This  was  issued  in  November.  The  papers  are  also  included 
in  the  Journal. 

FINANCE. 

The  statement  of  accounts  shows  a  steady  increase  in  the  receipts 
from  subscriptions,  and  there  is  of  course  a  certain  increase  in  the 
working  expenses  corresponding  with  the  growth  of  the  Institute. 
It  is  satisfactory  to  note  that  the  net  cost  of  the  Journal  is  less  than 
last  year,  although  a  larger  number  of  copies  have  been  issued.  The 
substantial  balance  of  receipts  over  expenses  in  connection  with  the 
Exhibition,  goes  towards  meeting  the  establishment  charges  of  the 
Institute. 

It  should  be  remembered  that  no  fees  are  paid  for  the  professional 
services  of  either  the  Judges  or  the  Examiners,  and  it  is  due  to  their 
nelf-denying  labours  on  behalf  of  the  Institute  that  the  net  result  of 
t  he  year's  working  leaves  a  balance  of  X859  to  be  carried  to  capital. 
The   Council  have  increased  the  investments  of  the  Institute   by 
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EPITOME  OF  THE  WOEK  OF  THE  INSTITUTB,  1807. 
London  Lsctubis  and  Examinations. 

Total 
A« 


4  Sessional  Meetings  for  discossion  of  Sanitary  subjects  . .  285 

•i6  Lectures  to  Sanitary  Officers 2^1 

2  Special  Demonstrations,  Inspection  of  Meat 140 

*M  Practical  Demonstrations  for  Sanitary  Officers  925 

2  Examinations  in  Practical  Sanitary  Science ^ 

2  Examinations  Sanitary  Inspectors 213 

138  Classes  brought  to  the  Museum        1,674 

Other  persons  visiting  the  Museum  (Estimated)      . .      . .  17,500 

Provincial  Examinations. 
S  Examinations  Sanitary  Inspectors  and    Practical  Sanitary 

Science 316 

CONORSSS  AND  EXHIBITION  AT  LbEDS. 

0  Sectional  MiHstings 706 

8  Conferences        850 

•)  Addresses  and  Lectures 965 

Exhibition  open  for  twenty-three  days,  at  which  a  number 

of  Lectures  and  Demonstrations  were  given       . .      . .  75,790 

It  \N  ill  bo  seen  from  this  general  epitome  what  a  large  field  the 
work  of  the  Institute  now  covers,  and  the  members  will  feel  that  good 
progress  is  being  made  in  the  Objects  which  the  Institute  desires  to 
accomplish. 

OBITUARY. 

It  is  with  regret  that  the  Council  have  to  report  the  death  of 
Dr.  PiiosPER  DE  PiETRA  Santa,  JIoji,  Felloiv ;  Sir  Henry  Doulton, 
Surgeon-General  W.  R.  Corxish  and  Mr.  Ernest  Hart,  d.c.l.. 
Fellows  ;  H.  C.  FoRDE,  ai.inst.c.e.,  II  Signer  Melisurgo  Melissenos, 
G.  A.  Rogers,  m.d.,  F.  J.  Mouat,  m.d.,  f.r.s.,  SirT.  Spencer  Wells, 
Bart..,r.R.s.,  and  G.  Willis,  m.d.,  Members;  Alfred  Amor,  G.  Dalton, 
A.  J.  Fairet,  Walter  Hughes,  A.  L.  McDonald,  Associates, 

DOUGLAS  GALTON,  KCB. 
E.  WHITE  WALLIS,  Chairman  of  Council. 

Secretary, 

March  9th,  1898. 
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STATEMENT  of  INCOME  and  EXPENDITURE 


9€. 

ExpmuUtmre.  jC  a.  d.        X  t. 

To  Bent,  Bates,  TuMS,  and  Insoranoe 472  15    1 

„  Salaries  and  Wages 1069  19    3 

,,  Goals,  Lighting,  and  Oue  of  OfBoes 1(K)    2    1 

„  Bepatrs,  Alteration,  and  Anangement  of 

Museom  147  14  11 

„  library.  Binding,  &c. 12  18  11 

„  Postsge  and  Osniage 178    6    4 

„  Printing  and  Stationery 208  12  11 

„  AdTertuing  21    3    2 

„  Incidental  Expenses   81    9    7 

„LawChaiffes 2  12    2 

„  Depreciation  of  Leaseholds   75    0    0 

2380    9    5 

To  Journal  and  Publications,  Cost  of  Print- 
ing, etc,  less  Sales  and  AdvertisemeDts  302    2    6 

.,  Sessional  Meetings 22    8    6 

„  Lectures,  Sanitai^^  Ol&oers 151    2    0 

„  Examination  Expenses,  exclusive  of  Es- 
tablishment Charges 672  12    4 

„  Congress     442    6    9 

„  niustrated  List  of  Premiated  Exhibits  ...  45  19  11 

1636  12    0 

4017     1    5 
Balance,  Excess  of  Income  over  Expenditure  for  the 

year  1897,  carried  oyer  859  10    9 

X4,876  12    2 


Balance  to  be  oarried  forwsrd £10,415  10 
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for  the  Year  ended  31st  December,  1897. 


Cr. 

Ineem§.  ^  s.  d.       £  s.  d. 

By  Annual  SabecriptioiiB 1367    1    6 

„  BntiADce  Fees 42    0    0 

M  Fellowship  Fee   6    6    0 

„  Donation   110 

M  Interest  on  Investments,  etc  206    7  10 

1621  15    4 

„  Lectores,  Sanitary  OfBoers   167    8    6 

„  Examinations  1967  12    1 

„  Fablieations— Fair's  and  SimonV— Profit 

on  Sales  18    9 

^  IllostratedListofPremiatedBxhibits  ...        119 

„  Gbngrees    120  16    7 

„  Balance  Leeds  Exhibition  Account 1016    9    2 

3254  16  10 


^4,876  12    2 


By  Balance  brought  forward  from  last  account  (189G)  ...  9555  19    7 
^  Balance  for  the  year  1897  brought  down 869  10    9 

£10,416  10    4 
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MEETINGS  HELD  JANUARY  TO  MARCH,  18'»8. 


I 


Lectures  and  Demonstrations  to   Sanitaey  Officers. 

The  Twenty-Fifth  London  Course  of  17  Lectures  and  19  Practical 
Demonstrations  and  Ymi»  of  Inspection  to  trade  premises^  Eefuse 
IHspotsal  Works,  &c.,  commenced  on  February  27th,  65  Students 
entered  their  names  for  the  Course* 

Sessional  Meetings, 
A  meeting  was  lield  on  Febniarj  10th,  when  a  discussion  was 
opened  by  Prof.  J,  Lane  Notter,  M.A.,  M.D,,  on  'The  Purification 
of  Water  for  Barracks,  Prisons,  and  other  Institutions."  Louis 
C.  Parkes,  M,D,,  D,P.H.,  in  the  chair*  About  00  Members,  Asso- 
ciates, and  Visitors  attended. 

»On  March  9th  a  discussion  was  opened  by  Christopher  Childs» 
M:.A.,  M.D.,  D.P.H.,  on  ^*  Water-borne  Typhoid.''  Shirley  F. 
Murphy,  M. Ji.C.S.»  Medical  OfHcer  u(  Health  Admiiiiatrative  County 
of  London,  in  the  chair.  About  00  Members,  Assi^ciates,  and 
Visitors  attended.  Both  the  papers  and  discussions  wiM  appear  in 
the  Journal  for  July. 

Examination. 
At  an  Examination  for  Inspectors  of  Nuisances,  held  at  Glasgow 
on  February  4th  and  5th,  12  Caodidates  presented  themselves. 

The  following  7  Candidates  were  certified,  as  regards  their  Sanitary 
Kjiowledge,  competent  to  discharge  the  duties  of  Inspectors  of 
Kuisances : — 

11893,  Feb.    5.    Flbmtxg,  Kichard  Philip,  S4,  Commerckil  Street, 
Dundee,  N.B. 
1898,  Feb.    5,     Gilfeathee,   John,    18,  Church   Street,  Maxwell- 
town,  Dumfries. 
1898,  Feb.    5.     Ibting,  Joim,  79,  CoUins  St.,  Towidiead,  Glast^ow. 

P      1898,  Feb.    5.    Macquben,  Andrew   Stbwabt,    41,   ILigh    Street, 
Linlithgow,  N.B. 
1898,  Feb.    5.     McClement,  John,  3,  Orchard  Place,  Eenfrew. 
1898,  Feb.    5.     Smith,  Alexaxbee,  Convict  Prison,  Peterhead,  N*B, 

11898,  Feb.    5.     WniTE,    Miss   Ada    Xukn,    4,  Warwick   Terrace, 
Leeson  Park,  Dublin. 


Examination  Questions*  ' 

Jfupetlar  of  Nuisan^m, — Glasgow,  February  4th  and  5  th,  1898. 

L — What  are  the  distinguishing  characteristics  of  horse-flesh  and 
beef,  and  how  is  the  sale  of  horse* flesh  regulated  ? 

2. — in  what  manner  do  nuisances  arise  in  connection  with  artificial 
manure  works?  What  regulations  are  necessary  for  the  proper 
conduct  of  the  business  ? 

3. — Describe  in  detail  the  arrangenjents  which  should  be  made  by  a 
Sanitary  Authority  for  the  removal  of  infected  goods  to  a  Disinfecting 
Station  and  also  for  the  return  of  the  disinfected  articles. 


3M 

•L — Whm  K»  ?ae  i  Tit  ■  n  i  litirt  of  viter  obtained  from : — 

'<iAKMKL  ii>  A  WeUflonkinttodialk. 

T411M  ife  vaoer  3«b  eiB^  snoice  be  fikelj  to  affsct  dsterns  and 

S.— litwr  t^  cidbir  coBteBfii  JSIL 

bar  tt  OBfr  end* 
aai  9  fL  k^^*  5b»v  t^ 
d«a&  of  tfe  calncaftkn. 

^L^CooCEKt  ike  ai«aatae» 
iftl  fimtrmtMn  1  iTf  ^*»^^^  a 


G 


^i§  n.. 


{m\  BfkoC-vafier pipes; 
li)  Bt  opea  fireplacea^ 
7. — Sketch  and  «i»mbe  a 
coBlned  STsteai  o€  back  drain- 
age (leaii^  lo  a  pobtic  wver> 
Ibr  a  tierrm  of  bowes.  shoving  the  hoose  connecdons,  position  of 
tiapa^  and  Tendbtorsw 

^^Wbal  i»  meant  br  booae  refuse  and  hj  tiade  refuse  ?    What 
ar»  the  dntiee  of  a  Sanitarr  Anthoritr  viUi  lef  erenoe  to  each  ? 

Tkf  CkmdifimU9  wert  ejemmtitud  riri  Toce  om  the  5ih. 


At  an  Examination  in  Practical  Sanitarr  Science,  held  at  Exeter, 
on  Mairh  4ih  and  r>th,  1^9^.  3  Candidates  pre:5ented  themselves. 

The  following  candidates  were  granted  Certificates  in  Practical 
Sanitarr  Science :  — 

ISdS,  Mar.  5.     Page,  Stanley  Hatcu,  23,  High  Street,  Maidstone' 
189S,  Mar.   o.     Qikk,     Epw.vsd    Hark,   Laureldale,    Lympstone* 
Devon. 


At  an  E3aunination  for  Inspectors  of  Nuisances,  held  at  Exeter  on 
March  4th  and  6th,  11  Candidates  presented  themselves. 

The  following  5  Candidates  were  certified,  as  regards  their  Sanitary 
Knowledge,  competent  to  discharge  the  duties  of  Inspectors  of 
Nuisances. 

1898,  Mar.   5.     Hoskins,  George  Albert,  01,   Eichmond   Street, 

Plymouth. 
1898,  Mar.   5.     Metc.vlfe,  Hicuard  Moore,  31,  Claret  Street,  Ac- 

crington. 
1898,  Mar.   5.     Eooebs,  Eichard  Alfred,  Newton  Abbot,  S.  Devon. 
1898,  Mar.   5.     Coles,  William  George,  6,  Devonia  Terrace,  Al- 

phington,  Exeter. 
1898,  Mar.   5.     Eice,   Evan   Thomas,   77,    Terrall   Eoad,    Mount 

Pleasant,  Swansea. 
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Examination  Questions. 

Praciieal  Sanitary  Science. — Exeter,  March  4th  &  5th,  1898. 

Paper  1. 

1. — Explain  the  principle  o£  the  mercurial  standard  barometer,  and 

the  method  hj  which  its  readings  are  corrected.     What  is  meant  by 

"  capillarity  "  and  "  index  error^'  ? 

2. — ^What  laws  govern  the  diffusion  o£  gases  ?    What  bearing  have 
they  upon  the  question  of  ventilation  ? 

3. — What  are  the  chief  powers  in  the  Begulations  under  the  Canal 
Boats  Acts? 

4.— Contrast  the  advantages  of  close  stoves  and  open  fires.    Give  a 
sketch  with  measurements  of  a  good  form  of  open  fireplace. 

Papbb  II. 

3.— A  cubical  cistem,  the  side  of  which  is  two  feet,  is  half  filled 
with  water.  Pind  the  pressure  on  one  of  the  vertical  sides  and  on  the 
bottom. 

^.—Describe  t^e  properties  of  good  Portland  cement  and  the  method 
of  testing  it.    Specify  the  composition  of  good  cement  concrete. 

7.--£xplain  the  construction  and  give  sketches  of  solid  floors  (a) 
of  brick  arches  and  concrete ;  (b)  of  iron  and  concrete ;  and  (c)  of 
^'on,  concrete,  and  wood  combined. 

J*.— Of  what  materials  may  drains  be  constructed  ?  and  describe 
"i€  laying  of  a  drain  through  a  water-logged  soil. 

T?i€  candidates  were  examined  viva  voce  on  the  5tk, 

^ntpeetar  of  Nuisances. — Exeter,  March  4th  and  5th,  1898. 

I'—What  kinds  of  food  are  most  liable  to  become  unwholesome  ? 
"hat  statutory  provisions  are  there  which  deal  with  the  sale  of 
unsound  food  ^ 

.  --^For  what  purposes  may  it  be  necessary  for  the  sanitary 
JJ^pector  to  open  up  the  ground  on  private  premises  ?  What  powers 
^^  the  Public  Health  Act  give  for  this  purpose  ? 

''••^What  precautions  should  be  taken  after  a  case  of  puerperal 
^^^f  to  prevent  the  spread  of  the  disease  ? 

"••^Describe  what  is  meant  by  constant  and  what  by  intermittent 
**ter  supply.  8tate  what  are  the  dangers  of  pollution  in  each  case, 
^^  bow  far  they  are  aggravated  by  the  effect  of  prolonged  frost. 

'^•^Describe  the  various  ways  in  which  the  wind  may  be  used  in 
^"^  ventilation  of  houses. 

^•^llow  much  water  could  be  collected  from  a  slate  roof  covering 
•  'P»ce  of  220  square  fe^t,  in  the  three  winter  months,  the  rainfall 
""'iog  this  period  being  eleven  inches  ? 

7.*-What  are  the  different  kinds  of  manure  receptacles  in  use  in 
*^ble8  ?    Which  do  you  consider  the  best  for  sanitary  reasons  ? 

'<.— What  are  the  essential  points  as  regards  the  materials, 
construction,  dimensions,  position,  and  course  of  a  soil  pipe  ? 

TJu  Candvlaies  were  examined  viv&  voce  on  the  5th. 
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MESTINGS   HELD. 


Obdinart  General  Meeting. 

The  Ordinary  (General  Meeting  waa  held  on  March  23rd. 
Annual  fieport  and  Statement  o£  Accounts  for  1897  were  submit 
The  report,  which  is  published  on  page  181,  gives  an  account  of 
various  branches  of  work  undertaken  by  the  Institute. 

The  following  Officers  and  Members  of  Council  were  electee 
re-elected  : — 

As  Vlce-PrendtnU. 

His  Grace  tub  Archbishop  of  Canterbury,  P.C. 

Bight  Hon.  E.\rl  Fortesctie. 

Sir  F.  Abel,  Bart.,  K.C.B.,  DJSc.,  D.C.L.,  FJt.S. 

Sir  Henry  W.  Acland,  Bart.,  K.C.B.,  M.D.,  D.C.L^  F.BJ3. 

Sir  Douglas  Galton,  K.C.B.,  D.C.L.,  LL.D.,  F.B.S. 

Sir  W.  GuYER  Hunter,  K.C.M.G.,  M.D.,  Q.H.S.,  LLJ).,  F.B. 

Sir  Francis  Sharp  Powell,  Bart.,  M.P. 

Sir  Kobert  Rawlinson,  K.C.B.,  M.Inst.C.E. 

Sir  Henry  Thompson,  F.R.C.S.,  M.B. 

Prof.  W.  H.  CoRFiBLD,  M.A.,  M.D.Oxon.,  F.B.O.P. 

A.  Waterhousb,  R.A.,  LL.D.,  F.R.I.B.A. 

Thomas  Salt,  M.A.,  D.L.,  J.P. 


As  Members  of  CounciL 


Prof.  Henry  Adams,  M.Inst.C.E., 

F.S.L 
H.  Percy  Boulxois,  M.Inst.C.E. 
Major  Lamorock  Flower. 
Prof.  A.  BosTOCK  Hill,  M.D., 

D.P.H. 


Lieut.-Col.  a.  S.' Jones,  B 

Assoc.M.Inst.C.E. 
G.  y.  PooEE,  M.D.,  F.R.C.P 
Prof.  H.  Robinson,  M.Inst.C 
Dawson       Williams,        W 

F.R.C.P. 


As  Treasurer, 
Sir  Douglas  Galton,  K.C.B.,  D.C.L.,  LL.D.,  F.B.S. 


As  Auditors, 

W.    COLLINGRIDGE,   M.A..   M.D.,   D.P.H. 

Alfred  Lass,  Wood  &  Co. 
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DINNER  OF  THE  INSTITUTE. 

March  23rdj  1898. 


The  Dinner  of  The  Institute  was  held  in  the  Holborn 
Restaurant  on  Wednesday,  23rd  March,  1898.  In  the  un- 
expected absence  of  the  President  of  The  Institute,  H.  R.  H. 
The  Duke  of  Cambridge,  K.G.,  the  Chair  was  taken  by  Sir 
I>ouglas  Galton,  KC.B.,  D.C.L.,  LL.D.,  F.R.S.,  Chairman 
of  the  Council 

There  were  about  100  present. 

In  giving  the  toast  of  "  The  Queen,"  the  Chairman,  who  was 
feceired  with  applause,  said  this  toast  was  always  received  with  the 
^^»^  enthusiasm,  but  he  thought  The  Sanitary  Institute  should 
ptrticularly  emphasise  the  toast,  because  first  of  all  the  Queen  was 
one  of  the  original  patrons  of  the  Parkes  Museum,  which  The 
Institute  bad  as^milated  to  itself,  and  in  the  next  place  nothing  had 
i^e  greater  progress  during  the  Queen's  reign  than  sanitary  science. 

The  Chaibmlan  then  gave  "  The  Prince  and  Princess  of  Wales,  and 
we  other  members  of  the  Boyal  Family."  He  said  the  members  of 
|he  Boyal  Family  have  been  largely  associated  with  The  Sanitary 
^stitute,  and  the  cause  of  sanitation  in  general.  The  Prince  of 
}^»les  was  President  of  the  Health  Exhibition  in  1883,  and  of  the 
^rnational  Health  Congress  in  1891 ;  The  Duke  of  Edinburgh  was 
^ident  of  the  Medical  and  Sanitary  Exhibition,  organised  by  the 
Jwkea  Museum  in  1891 ;  The  Duke  of  Albany  was  President  of  the 
°*rkes  Museum  and  presided  at  the  opening  of  the  present  premises; 
*nd  the  Duchess  of  Albany  is  now  patroness  of  The  Sanitary  Institute, 
J?d  frequently  attended  their  lectures.  Then  H.RJI.  The  Duke  of 
^mbridge  is  the  President  of  the  Institute.  H.R.H/s  intentions 
*^^6  been  to  preside  at  this  Dinner,  but  his  medical  adviser  has 
^mmended  H.B.H.  to  prolong  liis  stay  in  a  more  genial  climate. 
"•^H.  bad  written  and  regretting  very  much  his  absence  from  the 
8*thering  that  evening. 

Sib  Joseph  Faybeb,  Bart.,  K.C.S.I.,  submitted  the  toast  of  "The 
^*yy»  Army,  and  Auxiliary  Forces,"  and  said  that  Englbhmen  loved 
wir  public  services  and  were  always  delighted  to  take  the  oppor- 
^'ty  of  declaring  that  they  did  so.  As  Sir  Douglas  Galton  had 
P^'Dted  out.  The  Sanitary  Institute  had  special  relations  with  those 
Public  services,  or  at  all  events  with  those  exalted  personages  who 
Jlfpresented  them.  He  deeply  regretted  that  H.R.H.  the  Duke  of 
Cambridge,  who  they  had  expected  to  have  been  with  them  that 
^'^ening,  was  not  present.  Had  His  Eoyal  Highness  been  present  he 
w^ouJd  have  offered  him  their  grateful  thanks  for  all  he  had  done  for 
*he  institution,  for  his  advocacy  at  the  Mansion  House  and  elsewhere 
of  ita  claims,  and  for  his  general  support  of  the  cause  since  its  commence- 


:aent.  The  Samcaiy  Institute  rvas  deepir  indebted  to  the  public  aerriees 
Mtneh.  laa  *ontnbatea  zo  ia  <ieveiopmenr  and  adrancement  to  its 
pipwnt  '^ndinon.  and  it  -amoid  b»  a  dt^reiictum  of  duty  on  his  part,  in 
praponncthas  roue  not  to  mnindtbem  (if  the  aeirices  which  had  been 
iendi»pd  :o  The  Institute  by  rfae  tjisringnishfiri  officnr  who  oocopied  the 
t^bair  rfaac  erenine.  Having  long  known  tram  practicBl  expeneoee 
tfaac  their  ''hairman  represented  samiauy  engineering  in  the  higfc*^ 
•iegTPe,  he  had  no  iiesitohon  in  .«ying  riuic  ^ir  Dougias  had  done  much 
g>r  the  Institute,  and  riiat  as  Prendenr  ot'  the  Cooncilr  aa  its  diief 
pillar,  he  was  une  who  had  <!QniexTed  an  inestimable  benefit*  not  onlj 
upon  the  ci^-il  population,  bur  also  on  the  militaiy  popohtfion  of  this 
eiiuntrr.  and  was  entitied  to  their  most  gratefoi  acknowIedgmeBts. 
But  iuch  «rnf.-e9  w»e  bj  no  means  connned  to  Sir  Dougias  Galton : 
lie  I'ouid  rmr  to.  amonir  others,  the  lamented  Pro&sscv  Edmund 
Farkes«  ie  Chaumont.  ::?ir  Thomas  Crawtbrd.  to  Professor  Lane  Xotter, 
now  in  the  full  ade  of  his  work«  and  Chairman  of  the  Institute  Board 
of  Exuniner* :  to  InspeetoiMTenerai  Macdunald  ot  the  Boyal  Naiy, 
to  :^ir  William  Gtivf^r  Hunter.  Surzeon-GeneraL  Cornish,  and  the  late 
InspectoiMTenerai  Lawson.  These  and  many  others  had  done  umA 
for  the  Institute :  all  admired  it.  and  such  considerations  as  this  made 
the  toast  particulariy  appropriate  at  a  gathering  of  the  Institute»  and 
witii  it  he  would  L*oupIe  the  name  of  Major-General  Carej. 

Major-General  C.  Phiffs  Cajlxt,  Tt.R,  in  responding,  expressed 
regret  chat  there  was  not  a  Member  of  the  senior  senrice  present  to  do 
]U2«tice  to  the  toast,  but  he  thought  that  anyone  who  had  been  present 
at  the  Jubilee  naval  review  must  have  been  impressed  not  onlj  with  the 

brilliant'v  of  the  spectacle  but  aL*o  with  the  enormous  power  it  revealed. 
Ir  \ra.«»  in  a^l  rescect:?  worthy  «)C  the  drst  sea  power  in  the  world.  As 
to  the  Army,  he  wa^?  happy  to  say.  that  the  nation,  now  thoroughly 
ar>ased  to  the  nei.'e?sity  ot  prtjviding  tor  its  land  as  well  as  its  sea 
forces.  ha«l  approved  the  recent  additions  vot^Mi  by  Parliament.  As  a 
proof  of  the  spirit  which  ariTar.^s  that  Army  he  had  only  to  refer  to 
the  operations  on  the  NortK-West  trontier  of  India,  where  the  most 
brilliant  example  had  bet-n  iriven  by  both  British  and  native  troops 
that  th^r  bn^st  traiiitions  of  the  senice  had  been  maintained.  In 
regard  to  sanitary  matters  he  thought  the  Army  had  kept  pace  with 
the  timfrs.  Enormous  improvements  had  been  made,  both  as  regards 
barrack  and  hospital  accommodation,  in  all  sanitary  requirements 
essential  to  the  health  and  well-being  of  the  soldiers.  Year  by  year 
the  Volunteers  had  been  increasing  in  efficiency,  becoming  more 
valuable  both  to  the  nation  and  to  the  Army  as  a  final  reserve,  and 
when  the  day  of  trial  came  he  had  no  doubt  they  would  find  them- 
8<'lv(?<!  equal  to  any  duty  they  might  be  called  upon  to  discharge. 

Sm  Amnvii  Blomfield,  in  proposing  the  toast  of  "The  Houses 
of  J'iirliament,"  said  they  would  agree  with  him  that  it  was  impossible 
to  say  anything  about  either  of  the  llouses  of  Parliament  which  has 
not  lM»en  said  many  hundreds  of  times  in  many  hundreds  of  assemblies 
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of  that  kind  in  much  better  language  than  he  could  pretend  to 
command,  but  he  would  like  to  refer  to  the  connection  which  the 
work  of  the  Institute,  a  work  so  well  known  and  so  widely  useful^ 
had  with  the  legislature.  Its  efforts  in  the  direction  of  sanitary 
reform  and  improvement,  in  which  they  were  all  so  much  interested, 
and  to  which  they  devoted  so  much  time,  attention,  and  energy,  were 
ultimately  dependent  upon  the  vote  and  will  of  the  two  Houses  of  Par- 
liament for  the  measures,  and  sometimes  for  the  means,  to  carry  out 
those  great  works  in  which  they  felt  so  much  interest.  He  was  glad 
to  find  they  had  present  that  evening  distinguished  members  of  both 
Houses  of  Parliament,  and  it  gave  bim  great  pleasure  to  couple  with 
the  toast  the  names  of  Earl  Egerton  of  Tatton  and  Dr.  Jarquharson^ 
M.P. 


The  Sight  Hon.  Eaiil  Eoebton  or  Tatton,  in  replying  for  the 
House  of  Lords,  remarked  that  he  felt  it  a  great  honour  to  be 
lUlowed  to  respond  to  the  toast  so  kindly  proposed  by  his  friend  Sir 
Arthur  Blomfield.  He  had  had  the  opportunity  of  seeing  the  House 
of  Lords  from  the  point  of  view  of  one  who  had  served  for  a  quarter  of 
a  century  in  the  Lower  House  of  Commons,  and  he  ventured  to  affirm 
from  an  acquaintance  with  both  bodies  that  each  in  their  way  formed 
important  and  necessary  parts  of  our  constitution.  The  duties  of  the 
House  of  Lords  were  not  confined  to  merely  speaking  and  attending 
to  work  in  the  House  itself,  but  he  found  from  experience  during  the 
time  he  had  had  the  honour  of  belonging  to  that  body  that  its  mem- 
bers were  much  in  request  for  various  enterprises  and  works,  and  that 
the  confidence  of  their  fellow-subjects  was  reposed  in  an  extraordinary 
manner  in  members  of  the  House  of  Lords.  That  in  itself  was  a  proof 
that  the  House  of  Lords  had  a  strong  hold  upon  the  affections  and 
respect  of  the  country.  With  respect  to  The  Sanitary  Institute, 
although  he  had  not  the  honour  of  being  a  member  of  it,  he  had  served 
his  apprenticeship  under  the  late  Lord  Aberdare  for  several  years  on 
the  Commission  on  Noxious  Vapours.  He  had  also  in  his  capacity  as  a 
landowner  various  opportunities  of  carrying  out  those  sanitary 
reforms  which  had  been  proposed  and  properly  carried  out  within  the 
last  twenty-five  years  according  to  the  Acts  of  Parliament  adminis- 
tered by  the  local  authorities.  A  very  great  amount  of  the  heavy 
burden  of  that  work  had  been  thrown  upon  the  House  of  Lords  as 
representing  the  great  landowners  of  the  country.  He  did  'not  say 
there  might  not  be  exceptions  but  speaking  generally,  he  believed  the 
members  of  the  House  of  Lords  had  endeavoured  loyally  to  carry  out 
in  those  buildings  over  which  they  had  control  those  sanitary 
requirements  which  had  been  prevalent  among  us  for  so  long. 
Twenty-five  years  ago  Mr.  Disraeli  said  in  Manchester  that  his  pro- 
gramme was  '*  Sanitas,  sanitatum  omnia  sanitas,"  and  they  had  acted 
upon  it  in  the  reforms  which  had  been  carried  out  under  the  auspices 
of  and  through  the  assistance  of  The  Sanitary  Institute  and  other  sanitary 
associations  throughout  the  country.  He  would  not  say,  however, 
that  all  these  questions  had  yet  been  satisfactorily  solved.     From  his 
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connections  with  Manchester  he  had  been  brought  into  constant 
contact  with  pollutions  of  air  and  water.  He  had  done  his  best  to 
counteract  the  evil  effects  of  the  air  receixing  prodocts  that  ought  to 
be  combusted  and  of  water  receinng  products  which  ought  never  to 
have  entered  it.  In  sanitary  matters  in  that  direction  he  had  done 
hi((  best,  lie  had  recently  received  a  communication  from  the  Consul- 
Gcneral  at  New  York,  which  seemed  to  throw  further  light  on  the 
treatment  of  sewage  in  large  towns,  which  especially  interested  him 
as  having  a  large  interest  in  Manchester  and  in  the  Ship  canal,  in 
the  report  made  to  him  by  an  American  engineer,  Mr.  Waring, 
which  advocated  the  further  development  of  the  treatment  of  sewage 
by  bacteriolysis,  carried  out  by  forcing  a  very  strong  draoght  of  air 
through  the  material  through  which  the  sewage  is  filtered,  in  such  a 
way  that  immediately  this  strong  blast  of  air  is  passed  through  the 
porous  material,  whatever  it  may  be,  cinders  or  coke,  those  friendly 
bacteria  cleaned  the  whole  thing  out  and  rendered  it  available  for 
further  treatment  of  the  sewage.  If  that  could  be  established  before 
the  Commission  which  is  shortly  to  be  appointed  he  believed  tber 
would  really  get  a  scientific  and  economical  way  of  dealing  witii 
sewage  in  large  towns.  He  could  assure  them  that  in  dealing  witAi 
the  sewage  round  Manchester  they  had  a  very  serious  and  important 
question,  in  which  be  was  deeply  interested.  He  hoped  also  that  in 
time  the  air  would  in  some  way  be  made  purer.  Lately  they  had  been 
suffering  from  those  fogs  which  certainly  ought  not  to  occur  in  large 
towns  if  they  adopted  a  proper  system  of  consuming  the  products  of 
combustion.  When  they  heard  of  lovely  weather  ten  miles  outside 
London  one  felt  that  science  was  vet  much  at  fault  in  dealing  with 
smoke  and  with  the  combustion  of  coal  in  our  large  towns.  These 
matters  were  of  great  interest  to  members  of  The  Sanitary  Institute, 
and  he  trusted  that  in  the  following  century  they  might  see  purer  air 
and  purer  water  throughout  the  fair  fields  and  beautiful  country  of 
England,  so  that  they  might  be  able  to  say  that  science  had  triumphed 
over  the  difficulties  which  enormous  populations  congregated  in  large 
centres  had  brought  upon  us  more  rapidly  thaiis  cientific  men  had  as 
as  yet  been  able  to  deal  with. 


Dr.  K.  Fahquharson,  M.P.,  responded  for  the  House  of  Commons 
and  said  that  on  like  occasions  he  had  sometimes  been  oppressed 
with  the  duty,  for  which  he  felt  himself  little  competent,  of  replying 
for  both  Houses  of  Parliament.  They  could  conpnutulate  themselves 
that  evening  that  they  had  among  them  a  peer  who,  by  his  speech, 
had  shown  his  keen  appreciation  of  sanitation.  He  could  say  that 
their  friend.  Earl  Egerton  of  Tatton,  had  co-operated  with  himself 
and  other  Members  of  Parliament  to  make  the  House  of  Commons 
well  ventilated  and  well  drained,  and  partly  due  to  him,  partly  due 
to  himself,  and  partly  due  to  other  Members  of  Parliament,  they  no 
longer  breathed  sewer  gas,  but  got  good  air,  so  that  the  House  of 
Commons  was  now  being  carried  on  under  proper  and  sound  sanitary 
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onditions.    Not  speaking  as  a  party  man — at  that  gathering  they 
Jiew  no  party — ^he  was  bound  to  say  that  whatever  they  might  think 
)f  the  present  House  of  Commons,  it  Was  doing  an  uncommon 
unoont  of  work,  but  he  would  say  nothing  about  its  quality ;  that 
might  lead  him  into  controversial  obligations  which  would  be  unde- 
sirable.    There  was  no  doubt  about  the  quantity,  for  scarcely  a  day 
passed  in  which  there  was  not  a  second  reading  of  a  bill.    Two  nights 
ago  tbey  passed  the  reading  of  a  very  large  bill  which  he  hoped  in 
the  interests  of  all  might  be  successful  in  settling  that  great  question 
—Home  Bule  for  Ireland.    They  were  going  to  tackle  a  number  of 
large  questions,  including  dog  muzzling,  which  would  no  doubt  appeal 
to  a  very  laige  and  wide  section  of  the  public.     These  were  some 
general  questions  in  regard  to  the  House  of  Commons,  which  was 
afasdnating  place.   There  was  no  man  who  had  once  been  in  the  House 
of  Commons  and  lost  his  seat  who  did  not  feel  a  strong  desire 
to  go  back,  but  everyone  who  went  into  the  House  of  Commons 
&t  first  experienced  a  sense  of  disappointment.     There  were  one 
or  two  things  in  which   the   House  of  Commons  was   very  much 
better  than  it  used  to  be.     He  had  now  been  a  member  of  the 
HoQie  of  Commons  for  eighteen  years,  and  the  present  conditions 
v^moch  better  than  in  the  good  old  days  when  they  used  to  sit  up 
^  any  hour  of  the  night,  and  sometimes  all  night,  now  they  had 
sot  a  respectable  rule  by  which  they  could  all  go  home  quietly  to  their 
«Mne8  and  their  wives — ^if  they  had  them — at  12  o'clock.    Then  as  he 
y  already  said  they  had  a  well  ventilated  chamber,  for  in  fog  time  the 
Uf  came  in  filtered  through  cotton  wool,  and  in  the  summer  time  it 
^  cooled  by  ice.    From  that  point  of  view  even  the  conditions  were 
^*^;  then  they  had  better  rules  of  procedure,  the  old  method  of 
'^'cnuite  motions,   adjourning  here    and    adjourning  there,   being 
*^Kahed,   they  got  the   work   done  much   better  and  in  a  more 
practical  way.     When  he  had  the  honour  of  taking  the  chair  at  the 
^itary  Institute  not  very  long  ago,  he  took  the  opportunity  of 
*ying  that  he  had  very  little  confidence  in  the  House  of  Commons  in 
•^  natters  of  hygiene.    That  was  quite  true.     He  thought   both 
P*'^  were  bad,  and  although  it  was  not  a  very  patriotic  utterance 
^  thought  that  on  the  whole  the  party  to  which  he  was  opposed  was 
f^er  better  than  his  own  in  this  respect.     But  both  parties  were 
^  and  too  much  obstruction  was  put  in  their  way  if  they  attempted 
*^  do  anything  for  public  hygiene.     Sir  Joseph  Fayrer  struck  a  high 
^^  when  he  said  that  in  connection  with  the  expenditure  on  the 
public  services  for  the  protection  of  our  empire  both  parties  united  in 
f^mmon  object.     Well,  he  wished  it  were  so  in  matters  of  hygiene, 
"hat  they  in  the  House  of  Commons  wanted  was  a  strong  backing 
^'om  outside.     Those  who  had  influence,  and  they  were  all  influential 
'^  no  doubt  in  some  locality,  should  bring  pressure  to  bear  on 
J^bcTB  of  Parliament — and  he  could  tell  them  that  members  of 
nriiament  were  very  amenable  to  pressure  from  their  constituents — 
fnd  then  something  might  be  done.     The  obstruction  and  opposition 
"1  the  House  of  Commons  was  very  discouraging  to  those  who  were 
^Tingto  do  a  little  work  for  the  cause  of  hygiene  and  sanitation. 


Bat  in  tpise  of  mil  deftictB.  the  House  of  Commons  was  a  gnat 
inatisiitkxu  tik»n  wv  a  exeat  cooBtrr,  backed  ap  hj  these  two  great 
Hooses,  aod  he  did  not  think  they  had  occaskm  to  be  ashamed  of 
either. 


Sn  R  GujBwoKrHT,  in  submitting  the  toast  of  "The  Sanitaiy 
Instituted  paid  a  tribute  to  the  eloquent,  able,  and  *mnMng  speech 
f>f  Dr.  Fsrquhanon,  and  aaid  he  was  unable  to  nndostand  whj  the 
speech  of  the  eTening  had  been  entrusted  to  him.  He  thought  a 
Mngularir  bad  choice  had  been  made,  for  be  did  not  know  much 
abiKit  The  Sanitarr  Institute.  He  was  not  a  member,  though  he 
was  delighted  to  hear  that  he  could  be.  He  therefore  eould  not  tell 
them  much  about  what  they  knew  a  great  deal  of.  Thej  had  heard 
something  that  evening  of  the  gentlemen  who  had  done  great  wo^ 
for  The  Sanitary  Institute,  and  he  would  be  Terj  brief  in  referring 
to  some  of  the  features  of  its  work.  They  had  heard  from  the  last 
speaker  that  the  work  done  by  the  House  of  Commons  is  great  in 
quantity  but  indifferent  in  quality.  ( Da.  FAaQCHABSOOi :  No,  I  gare 
no  opinion  as  to  its  quality).  Well,  he  would  accept  that  the 
work  of  the  House  of  Commons  was  great  in  quantity,  but  he 
gave  DO  opinion  as  to  its  quality  ( A  laugh).  It  struck  him  that  The 
^Mlnitar7  Inntitute  differed  Teiy  greatly  &om  the  House  of  Commons, 
which  must  be  an  altogether  inferior  body.  (Laughter).  Because  he 
noticed  that  the  work  done  by  The  Sanitary  Institute  had  been  great 
in  quantity  and  admirable  in  quality.  The  Institute  was  founded  in 
l^TH,  exclusively  for  the  advancement  of  subjects  which  bear  upon 
public  health,  and  all  branches  of  the  work  appeared  to  have  steadily 
j^rown  Mince  the  formation.  All  who  desired  to  aid  in  the  important 
work  of  improving  the  public  health  ought  to  support  and  co-operate 
with  The  Sanitary  Institute.  Now,  he  had  the  honour  of  belonging 
to  a  body  called  the  Metropolitan  Asylums  Board,  and  when  he  cast 
his  nu-mory  back  to  the  origin  of  that  Board  thirty  years  ago,  and 
when  one  thought  of  the  arrangements  or  want  of  arrangements  for 
sanitation,  and  the  lack  of  sanitary  knowledge  in  those  days,  the  only 
wonder  was  that  we  have  not  had  a  great  deal  more  infectious  disease 
than  we  have  had.  If  The  Sanitary  Institute  had  then  been  in  exist- 
nnc(%  he  (lid  not  doubt  that  much  less  disease  would  have  arisen,  and 
that  vast'suins  of  money  would  have  been  saved  which  have  since  been 
n('C(*HKarily  spirit  in  modifying  the  sanitary  arrangements  of  our  public 
irtstitutions.  Now%  the  Metropolitan  Asylums  Board  was  not  ad- 
mitted by  all  people  to  be  the  most  economical  Board  in  London;  but 
of  course  by  all  intelligent  people  it  was.  (Laughter).  There  was  no 
one  in  that  room,  he  took  it,  who  was  not  an  intelligent  person,  and 
therefore  ho  need  not  labour  that  point.  There  were  a  good  many 
fallacies  about  that  Board,  but  they  were  invented  for  the  benefit  of 
the  evening  halfpenny  papers.  That  Board  should  be,  and  he  thought 
it  was,  greatly  indebted  to  The  Sanitary  Institute  for  their  work. 
They  were  anxious,  and  always  would  be  anxious,  to  co-operate  with 
the  Institute,  and  if  the  work  of  the  Institute  should  tend,  as  it 
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must,  to  the  diminution  of  disease  and  suffering,  and  eventually  to  a 
diminution  of  expense  by  lessening  the  number  of  infected  patients, 
perhaps  the  Board  would  then  be  still  more  economical  than  it  is  at 
present.  However  that  might  be,  he  thought  they  had  to  congratulate 
The  Sanitary  Institute  upon  the  splendid  work  which  it  had  done. 
He  was  delighted  to  find  that  its  financial  position  was  so  good,  and 
that  nearly  a  thousand  pounds  had  been  carried  to  the  reserve  fund 
this  year,  and  it  had  over  X  10,000  good  assets  now  invest-ed.  That 
spoke  well  for  the  Institute.  As  an  outsider  he  could  appreciate  the 
splendid  work  which  it  had  done,  and  also  appreciate  the  admirable 
work  done  by  the  chairman,  Sir  Douglas  Galton.  He  understood  that 
Sir  Douglas  had  presided  at  a  Greneral  Meeting  at  5  o'clock,  they 
now  found  him  presiding  over  that  gathering,  and  to-morrow- 
morning  at  9  o'clock  he  was  going  to  Birmingham  on  the  business 
of  the  Institute.  That  was  energy  which  they  could  all  admire, 
and  be  wished  he  were  as  young  a  man  as  their  chairman  evi- 
dently was.  He  should  then  look  forward  to  getting  through  a  tenth 
of  his  work.  He  trusted  that  the  Institute  would  be  as  successful 
and  progressive  as  it  had  been  in  the  past,  and  begged  to  propose 
its  continued  prosperity. 

Sib  Douglas  Galton,  who  was  received  with  loud  applause,  in 
responding  said  he  had  great  difficulty  in  replying  to  the  toast  which 
had  been  so  ably,  eloquently,  and  kindly  proposed  by  tSir  Edwin 
Chdswortby.  It  was  a  satisfactory  thing  to  him  to  find  that  The 
Sanitary  Institute  was  appreciated  by  the  head  of  one  of  the  most 
important  sanitary  departments  in  the  metropolis.  There  were 
few  branches  of  science  which  during  the  reign  of  Queen  Victoria 
bad  made  such  progress  as  that  of  sanitation.  They  would  all  agree 
with  him  that  the  progress  of  sanitation  had  been  largely  due  to  the 
chemist  and  physiologist,  and  more  recently  to  the  psychologist. 
Our  experience,  our  knowledge  of  water  supply,  of  the  power  of 
maintaining  health  and  adequate  purity  in  our  water  supplies,  rest 
largely  upon  the  chemist  and  the  physiologist;  that  department 
which  Sir  Edwin  Galsworthy  presides  over  has  to  depend  for  the 
safety  of  the  patients  whom  it  receives  into  its  hospitals  upon  the 
physiologist,  and  for  the  mental  cultivation  of  the  various  persons 
whom  it  receives  into  the  asylums  upon  the  labours  of  the  psycho- 
logist. Sanitarians  had  much  to  thank  the  progress  of  other  sciences 
besides  their  own  in  these  respects.  He  was  afraid  that  they  must 
all  feel  that  sanitation  had  not  penetrated  into  the  nation  in  the  wav 
in  which  they  would  have  desired  it  should  do.  He  was  chairman  of 
a  sanitary  committee  of  a  county  council  in  the  country,  and  he 
found  that  numerous  pollutions  were  going  into  the  streams  of:  that 
county  from  the  houses,  from  the  villages,  from  the  small  towns, 
seriously  injuring  the  condition  of  their  streams  and  rivers,  and  yet 
everyone  of  those  sources  of  pollution  might  have  been  arrested  at 
their  origin  if  there  was  sufficient  education,  or  rather,  desire  and 
energy  in  the  people  themselves  to  stop  them.  There  were  other 
matters  in  which  he  thought  our  sanitary  services  were  singularly 
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■*Lz.r^.  irji  L'.  vijii  :ii«-  nrroecdaii^n  of  the  public  for  sanitation 
L"  r*:itllr  iiiii^tTtci  IftTce  c:3Kithie*  of  batter  were  being 
•  7  .:;r-i  fri-r.  Tb*  eaniiDrr:  znix^d  wiih  presenrmtiTes  wbich  are 
-k:irvrr:«-s>  ::■  LeA^tL.  M^nrLbctt:*  -wr^-  bring  constructed  for  the 
:■— -:i»r  ii.:  i-riiiciTij  niilk  fr:»a  ahrmd  lo  thi«  country,  which  would 
':•-  *:=iiiar:v  aduii^rat-eii.  ai::  i»c»  *£:«*  werr  bnng  made  at  the  ports 
-n:r]i-  \o  pTVT-i:  :br  di*:ri>-T:>n  cf  these  adulterated  articles. 
T!*r:'urb  ::#•?  i-^kT-  arji  r?  'r:?  of  :m.' iiarians,  among  whom  our  ovin 
TDrsiber.  l»r.  C  nr.i.  wa*  a  Trr^ziiDrni  instance,  the  quarantine  had 
>t^r.  a>:-:>hri:  tr^l  wa?  a  Tery  dr«irable  measure,  but  it  was 
acc-.apanir-d  by  th*  iv£r-^t::'n  thai  all  prrsons  arriring  by  a  sus- 
-j^-.t^  Tr^«*r!  *:ouli  b-  CA^ftiiTy  rximinnd  and  watched  during  a 
•pe^-:5ed  time  an-erward>  lo  see  liai  n.-*  inttJdion  broke  out  amongst 
them.  >:xilar3j  if  \if  air^itied  buner  and  milk  free  of  duty  care 
•>boald  be  taken  :-:•  «^ee  iLat  ibcise  artacltrs  were  pure  and  did  not 
•iintain  i::.a!terin;iiri.»j*  To  health.  He  was  afraid  that  with  all  their 
^i:-congratuIati«in«  a*  to  the  progress  of  sanitation  they  must  admit 
T  lat  thf  nati"  n  had  or.ly  as  yrt  tou  *bed  the  fringe  of  the  question.  So 
l-'iig  as  the  iiiirhiT  •aiiitar}*  admini>tration  o:'  the  nation  remained  an 
appendage  of  ihe  pLor  Law  administration  there  could  be  no  proper 
care  for  tlie  Lealtl:  ser^icv^  of  the  country.  The  sanitary  care  of  the 
nit^tropoli"  wa*  >ca:tvred  und-r  many  authorities,  each  separate  from 
the  other.  In  the  counti;r»  and  in  the  small  towns,  eren  in  some 
inijortant  towns.  *a:iitation  was  not  appreciated.  In  many  places 
iiiwiical  officers,  public  analysts,  and  sanitan-  inspectors  were  badly 
jiail.  and  uowhrn^  ha\e  they  that  certain  tenure  of  office  which  is 
necessary  to  ensure  th»*  fullest  devotion  to  the  sendees  in  which  they 
ar*.*  enira^d  Th»*  nation  ^till  remained  largt-ly  supine  and  somewhat 
iL^noraiit  ••!  it-  true  duries  in  this  respei-t.  The  Victorian  era  had 
.:nliiubteil:y  di.-v»'liip-d  sanitation,  and  tLf  improvement  which  it 
iiad  introd;;c»d  ori^rinated  with  piuiifers  like  Hudd,  Farr,  ISouth- 
wood,  Sinitli,  Parlv*--!.  RawJinsi.n.  t'hadwick,  Kichardson.  JJut  with 
;ii*tice  h»*  iniirlit  claim  that  The  Sanitary  Institute  ha^  had  an 
important  sjian*  in  the  prr»!m'>s  made  duriiii:  the  latter  vrars  of  this 
r.-iitiirv.  Tin*  Sanitary  Institute  was  founded  as  a  consequence  of 
the  n'<*oc:niiion  by  Parliament  in  1*^72  of  the  importance  of  codifyinnj 
an'l  improviue:  the  scattered  laws  which  up  to  that  time  had 
p-L'iilated  the  sanitation  of  the  country.  The  &initary  Institute 
was  found«'d  for  the  purpo-^i'  of  educating  the  public  in  the  require- 
iii»-Hts  of  this  new  science.  It  had  largely  fulfilled  the  mission  which 
it<  orii^inators  s«»t  before  them.  The  Sanitary  Institute  assimilated 
ti»  themsrlve<  th«*  Parkes  Museum,  they  had  developed  it,  and  now 
maintain  it.  fiv^^ly  open  to  the  public,  not  as  a  place  for  tbe  display 
of  thr  wart'S  (jf  manufacturers,  but  as  a  well  considered  exhibition 
of  what  is  newest  and  b«*st,  and  which  shows  the  latest  applications 
of  tlie  Hcienct?  of  practical  hygiene.  As  an  evidence  of  the  appre- 
ciation in  which  it  is  hold  he  might  mention  that  it  was  visiti-d 
in  1S97  by  17,500  persons,  and  that  5.*^  different  institutions 
si'ut  classes  there  to  be  instructed  by  their  o^n  professors.  The 
Sanitary  Institute  held  Congresses  in  various  important  centres,  to 
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which  the  leading  sanitary  authorities  throughout  the  country 
willingly  came,  because  they  were  able  to  discuss  and  exchange  views 
upon  important  questions  which  interest  them.  Exhibitions  in  connec- 
tion with  those  congresses  had  been  held  during  the  last  twenty  years, 
and  by  the  adoption  of  a  careful  and  systematic  method  of  judging 
exhibits  they  had  preserved  not  only  a  continuity  but  had  established 
a  uniformity  in  the  principles  upon  which  the  awards  are  based. 
Owing  to  The  Sanitary  Institute  a  feeling  had  been  created  and  it 
was  gradually  spreading  in  the  public  mind  that  it  is  of  the  first 
importance  that  the  officers  who  admixdster  the  sanitary  laws  should 
be  thoroughly  qualified  for  the  offices  they  hold.  The  Institute 
originated  examinations  in  sanitary  know  ledge  for  sanitary  inspectors 
and  borough  surveyors,  but  the  Surveyors'  Institute,  the  British 
Architects,  the  Civil  Engineers,  had  perceived  how  important  this 
class  of  knowledge  is,  and  those  bodies  now  required  that  sanitation 
should  form  a  branch  of  the  examinations  which  these  Societies 
now  require  that  those  who  join  them  should  possess.  But  The 
Sanitary  Institute  at  present  remained  practically  the  sole  examining 
body  for  sanitary  inspectors,  and  it  had  devoted  much  time  and 
labour  to  improving  the  education  of  those  persons ;  2,400  certificates 
had  now  been  issued  for  competency  and  qualification  to  hold  the 
offices  of  Sanitary  Inspector.  Through  much  difficulty  and  through 
many  troubles  they  had  attained  to  their  present  position ;  the 
Institute  had  now  more  than  2,000  members,  it  had  an  invested 
capital  of  nearly  XI  1,000,  and  an  income  in  excess  of  expenditure, 
and  they  devoted  that  income  entirely  to  extending  their  influence 
and  usefulness.  The  past  principles  of  the  Institute  had  been  to 
devote  their  funds  entirely  to  the  maintenance  of  their  museum  and 
library,  and  the  organisation  of  lectures  not  only  for  the  public,  but 
chiefly  for  the  education  of  Sanitary  Inspectors,  for  whom  they  had 
provided  special  lectures  in  various  parts  of  the  country.  Further, 
the  lease  upon  which  they  held  their  premises  had  not  many  years 
to  run,  and  they  were  now  considering  how  to  extend  its  use- 
fulness either  by  an  addition  to  their  present  buildings,  or  by  the 
acquisition  of  a  new  site.  They  had  progressed  steadily  in  the  past, 
beoiuse  they  had  had  before  them  a  single-minded  desire  to  convey 
to  the  nation  a  due  appreciation  of  the  value  of  sanitation,  and  to 
assist  its  progress ;  and  so  long  as  they  continue  to  administer  The 
Sanitary  Institute  on  the  same  Unes,  he  did  not  think  they  need  have 
any  fear  as  to  its  future  progress  in  usefulness  and  in  success. 
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FORTHCOMING  MEETINGS. 
Calendar,    April    to   June,   1898. 

Am  far  oi  atpruent  arranged, 

^Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in 
each  Month  at  5  p.m.,  except  August  and  September. 

Special  Purposes  Committee  .        .  Third  Monday  at  5  p.m. 

♦Finance  Committee      .        .        .  Second  Wednesday  at  4.30  p.m. 

Exhibition  Committee    .         .         .  First  Tuesday  at  5  p.m. 

tCongress  and  Editing  Committee.  Second  Monday  at  5.15  p.m. 

Museum  and  Library  Committee    .  Fourth  Monday  at  5  p.m. 

Parliamentary  Committee       .         .  As  occasion  requires. 

♦  Note. —  TJie  April  Meeting  will  be  held  a  week  earlier. 
t  Tlie  April  Meeting  wUl  be  luld  on  the  first  Monday. 

APRIL. 

Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 
Nuisances,  Birmingham. 
2  S.    Inspection  and  Demonstration  at  Morden  Hall  Farm,  Morden,  Sumyy 

at  3  p.m. 
4  M.  Lecture  to  Sanitary  Officers  at  8  p.m.    House  Drainage,  by  W.  C. 

Tyndale,  m.in8t.c.e. 
6  W.  Inspection  and  Demonstration  in  tlie  Parish  of  St.  Gorge's,  HanoTer 

Square,  at  2  p.m.,  conducted  by  Albert  Taylor,  Chief  Sanitary 

Inspector. 
6  W.  Sessional  Meeting  at   8  p.m.     Discussion  on  The  Desirability  of 

making  Water  Shed  Areas  and  Sanitary  Districts  coterminoua,  bj 

R.  E.  Middleton,  m.inst.c.e. 
6  W.  Meeting  of  Council. 
8-11.  Easter. 
18  M.  Lecture  to  Sanitary  Officers  at  8  p.m.    Sanitary  Appliances,  by  G. 

Reid,  M.D.,  D.p.n. 

20  W.  Inspection  and  Demonstration  at  Disinfecting  Works  and  Steam 

Laundry,  at  3.30  p.m.,  conducted  by  W.  G.  Lacy. 

21  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.    Details  of  Plumbers'  Work,  by 

J.  Wright  Clarke. 

23  S.     Inspection  and  Demonstration  at  Beddington  Sewage  Farm,  at  about 

3  p.m.,  conducted  by  Thomas  Walker,  m.inst.c.e. 
25  M.  Lecture  to  Sanitary  Officers  at  8  p.m.      Scavenging  Disposal  of 

House  Refuse,  by  Charles  Jones,  m.inst.c.e. 
25  M.   Inspection  and  Demonstration  at    St.  Pancras   Refuse   Destructor 

Station,  at  3  p.m.,  conducted  by  VV.  N.  Blair,  m.inst.c.e. 

28  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.     Sewerage  and  Sewage  Dis- 

posal, Prof.  Henry  Robinson,  m.ixst.c.k. 
30  8.    Inspection  and  Demonstration  at  Barking  Sewage  Outfall  Works,  at 
alx)ut  3  p.m.,  conducted  by  John  Edward  Worth,  m.inst.c.e. 

MAY. 
Examination  in  Practical  Sanitary  Science  and  for  Inspectors  of 
Nuisances,  London. 

JUNE. 

10  F.  \  Examination  in  Pi-actical  Sanitary  Science  and  for  Inspectors  of 

11  S.J    Nuisances,  Leeds. 

24  F.  1  Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 

25  S.  J     Nuisances,  Belfast. 

JULY. 

8  F.  1  Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 

9  S.  f     Nuisances,  Cardiff. 

29  F.  \  Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 

30  S.  J      Nuisances,  Liverpool. 

The  Congress  will  be  held  at  BIRMINGHAM,  commencing  September  27th. 
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FELLOWS,  MEMBERS  &  ASSOCIATES  ELECTED, 
From  Janijaby  to  Mabch,  1898,  inclasive. 
(A  complete  list  can  be  had  on  application,) 


FELLOW. 
*^'1898.  Mar.     EiDEAi,  S.,  d.scloitd.,  f.i.c,  2^^  Victoria  St.,  S.W. 

MEMBERS. 

*  Paased  Examination  in  Practical  Sanitary  Science. 
t  Passed  Examination  as  Inspector  of  Nuisances. 
Beg.       Date  of 
Xo.      Election. 

"•*1898.  Feb.      Adamsok^,  M.,  assoc.m.inst.cb.,  16,  Stafford  Mood, 

Plaistow,  E. 
"•*1898.  Feb.      Back,    Herbert    Hatfield,   m.b.,    m.b.o.s.,   m.o.h., 

lUepTiam,  Norfolk, 
"'•1898.  Mar.      Babham,  G.  Titus,  Sudbury  Park,  Wembley,  Mid- 
dlesex, 
"••1898.  Feb.  *tBBNNBTT,    Samuel  B.,  5,  Portland    Grove,  Fallow- 

field,  Mandiester, 
"•*1898.  Feb.      Buck,  Joseph,   m.o.h.,   Hunslet  B.D.C,  Eothwdl, 

near  Leeds, 
""1898.  Mar.     Butleb,  W.,  m.b.,  cm.,  d.p.h.,  26,   Craven  Parle 

Road,  Harlesden,  N,  W. 
""1898.  Jan.       Chasemobe,  Archibald  Ellis,   Assistant   Surveyor, 

Wandsworth  District  Board  of  Works,  '' Eberbach,'' 

Oxford  Road,  Putney,  S.  W. 
"•*1898.  Feb.  ♦JCollins,    William   Alexander,   55,    Forest    DHve, 

W,  Leytonstone, 
"••1898.  Feb.      Cbesswell,  William  Thomas,  p.a.s.i..  Vestry  Hall, 

Borough  Road,  Southwark, 
"'•1898.  Mar.     Ebskh^b,  Robert,  m.d.,  mcii.,  m.a.,  d.p.h.,  62,  Pern- 

bridge  ViUas,  Baystvater,  W, 
"•^1898.  Feb.      Fabb.int,    Mark,   Jnr.,   l.b.c.p.,   m.b.c.s.,   m.o.h., 

137,  St.  Thomas,  Devon. 
"''1898.  Mar.     Jackman,  Charles   Howard,   l.b.c.p.,  Ac.,  Deputy 

Medical  Officer  for  South  Hornsey  and  Stoke  New- 

ington  District,  11,  Stoke  Newington  Road,  N. 
"•*1898.  Feb*       Liudsat,  Robert,  India  Buildings,  Victoria  Street, 

Edinburgh. 
"••1898.  Feb.    ♦Mastbbs,    William     James,    49,    OldJUld    Road, 

Sparkbrook,  Birmingham, 


±14 
~^I:2likS.  Fif^.    rMiUAKA.  Ckiries  K^  mj>^  B.ac.FnB.Rs^i.TH,  Oiiy 

"*15^*  M«r.     PiCKXU2C6«  S.  A^  as80C.mjk8T.c.k^  Boro*  Surveyor^ 

fiiirv*  ;!Wv«;i«r «  Ofiee^  Oidham. 
■^  ISSf^  FeliL      Bou3Eii>!(,  Tlwaas.  m.o.h^  d.p.h.camb.,  m.b.c.8. 

I3E«^  "UMX^SjosTi^  6,  Scalpdiffe  Boad^  Burton-an- 

Trtmi. 
^^  IS^  F*fcL  •tSjUJ,    Aithar,   5,   Fialmfnton    Beady    Sj[Kirkbrool\ 

Birmimtjkmm, 
"  155?J<.  3ibr.  ♦Shith,  Fn^ienck  J,  Osborne,  7,  Old  Queefi  Strea, 

'***  lS^?w  F«lk      SxxLU  Enwst  Hus^  mj>^  d j.h.camb.,b.sc.,  m.o.h., 

"**l^!s  Juu      Sfwl\t!  Fimnk  A^  mjlc^^  l.sla.,  d.p.h.,  b.c.p.&8., 

'**1553^  M»r.  Stwlkt.  Arthur,  mj>^  b.8C^  d.p.h.,  M.OM.  for 
S\*»^tkmK     SoHk-WiMttm    Hoipital,     UaverHodc 

''ISS^  Jan.      Si\>TT»  Hii|^«  ULCj^  m.s«c.8.,  l.sji.,  m.o.h.,  dj.h. 

u>xdl«  PiuUnialfy  AVirtdL*,  near  Letve^y  Sns9ex. 
'**'IS$>$.  F^      ViXT,  G,  K^  \S90C.M.rxsT.c^,  Town  ffaU,  Sheffield. 
•'***15^  Jan,      \Vadia»  Hon.  N.  X.,  a880c.m.inst.cjj.,  iclmoi., 

r,SwJL.«  CI  JL,  BfUa-^-isty  CumhuUa  HiUy  Bombay, 
^'^'^IS^  Jan.       Wklus^  F.  BeAucbamp,  1,  Tleioria  Square^  Co^my 

BrUt^. 
**  '*1S9S.  Jan.       WiLLOVGHBT,  Edward  Francis,  m.d.,  d.p.h.,  5ra«on 

Lodo^^  Grten  Lnwt^  X. 
***''1S9S.  Fob.       WixsHiP,  Gei>rge,  assck.m.ixst.cje.,  Borough  Sur- 

itvor^  BoroiHjh  Build hhjs.  ^ihhvfdon. 

ASSOCIATES. 

t  V%»sed  ExAiuiiuUon  «s  In»pM*tor  of  Xatsances. 

**"■  1S9S.  Feb.  JAlex.vxpku,  .Vrtbur  Edward,  JlifjJi  Street,  Fordim/- 
bridife, 

^♦«  1S9S.  Feb.  jAnis/Algenion  Sidney,  31 ,  Sn, Uh  Street,  Bloomsbury^ 
Birmiwjham, 

'*''1898.  Feb.     iBoxxET,  William  Henry,  28,  Mmwr  Lane,  Lee,  S,E. 

''""1S98.  Feb.     JCalxan,  Arthur,  242,  Commercial  Bead,  E, 

'•*'1898.  Feb.  JGlabke,  William  II.,  Spriwj  I)ah,  Ea^jle  Street, 
Coventni, 

^"*1898.  Feb.  tCniLD,  H.  Eobert,  91,  Ahhe^i  lload,  St.  Johns 
Wood, 

^"'1898.  Mar.    JClarke,  George  Frederick,  109,  Antill  Bd,,  Bow,  E, 

»«"  1898.  Feb.  JColemait,  William,  Church  Road,  Rishoroiigh,  Sand- 
gate, 

'^'^898.  Mar.  tCooK,  James  William,  2,  Pari-  Place  Villas,  Maida 
Hill,  W, 
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B^,       Dfttaof 
No.      Etoetion. 

'•**1898  Jeb.    JCOEBBIDOB,  William,  14,  Arnold  Street,  Bolton. 

**^'  1898.  Jan.     JEmabt,  F.  S.,  260,  Harold  Road,  Hastings. 

"*^  1898.  Feb.    iFBEXLBT,  James  Thomas,  Lane  End,  Marple  Bridge, 

Derby. 
'*^  1898.  Feb.    JFeebmax,  Louis  V.,  85,  liuiland  Street,  E. 
'"'•1898.  Mar.   JGabbet,  Albert  Edward,   16,   South    View,    Great 

Harwood,  Blackburn,  Lancaster, 
^•**1898.  Feb.    JGibbs,   William    H.,    126,    Medway    Road,    New 

Brompton. 
**^'1898.  Jan.     JGebgoet,  Thomas,  iVJ5u;5um-on-ryntf. 
•"*n898.  Feb.    tHANJDLBY,   E.   Illingworth,   19,   Blessington  Road, 

Anfield,  Liverpool. 
1898.  Feb.    tHEDOCOCK,  James  Ernest,  Fincfidene,  Homdean. 
1898.  Feb.    ^Hill,  .Thomas,   4,    Coningsby    Cottages,   Coningshy 

Road,  South  Ealing. 
»~'1898.  Feb.    ^Humphrey,  W.  T.,  11,  High  Street,  Fulham,  S.  W. 
"^"1898.  Feb.    JHubst,  George  Frederick,  The  Woodruffs,  CoalviUe, 

near  Leicester, 
*' "  1898.  IMar.   JIbtixo,  Hiram,  11,  Jasmine  Street,  Everton,  Liver- 
pool. 
'"*1898.  Jan.     JJameson,  William,  Market  Place,  Northallerton. 
"''1898.  Feb.     JJekkixs,  Arthur,  170,  Sunny  Hill  Road,  Streatham, 

S.W. 
»•"•  1898.  Feb.    Uvdd,  Henry,  53,  Robert  Street,  Ynysybwl. 
'•''1898.  Mar.   JLanigan,  John,  42,  Brownbill  Street,  Salford. 
''*'  1898.  Mar.    JLongbottom,  Henry,  Silsden,  Yorkshire. 
*"*'  1898.  Mar.   :J:Mandet,  John  Charies,  192,  Camberwell  New  Road, 

S.E, 
'"U898.  Feb.     JMaekham,  Walter  E.,  70,  Essex  Road,  Islington. 
'**n898.  Feb.     JMarsdex,  R.  E.,  121,  Lee  Road,  Blackheath,  S.K. 
"'''1898.  Feb.     JMoobe,  Ernest  W.,  9,  Bath  Parade,  Cheltenhaw. 
'"'"1898.  Jan.     tNEWxox,  Edward  Arthur,  13,  Meyrick  Road,  Clap- 

Jiam  Junction,  S.  W. 
'"'^^1898.  Mar.   JNobbis,  Henry  John,  3,  Brunswick   Villas,  Hemic 

Bay,  Kent. 
'•■-^1898.  Feb.     JObmbod,  John,  62,  Chorley  Neiv  Road,  Bolton. 
^'"'1898.  Feb.     tEocLirFB,  -Miss  Gertrude  *E.,  Ashford  House,  New- 

castle-upon-  Tyne. 
''-M898.  Mar.    iEuTHEBFOBD,   David,    16,    Walker    Terrace,   Edin- 
burgh. 
''"''  1898.  Feb.     JSelf,  F.  Blane,  17,  Southhoro'  Road,  South  Hackney, 

E. 
'*^^1898.  Jan.     ^iSHiLLiXGTON,  Miss  Eleonora  Henrietta,  30,  Fitzroy 

Square,  W. 
'^*'n898.  Feb.     iSmoNS,  Miss  G.,  Argyle  Villa,  Ar gyle  Road,  Ted- 

dington. 
*^^*1898.  Feb.     JSmith,  Walter,  Pioneer  Sergeant,  Chelsea  Barracks. 
''***1898.  Feb.    JStbeather,   Edward,    2,   Evelyn   Street,   Deptfard, 

S.E. 
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Buy.      i%»««r 

**"  Iv^S  Feb.    iSwAX.  E.  Arthur,  74,  Culve^^n  Park  Boad,  f»^ 

hridf^  WeiU. 
'•IS1>S.  tVK     JTait.   Arthur  E.,    13,  Deleval   Terrace,   WataloOn 

*   M  SIK^,  Feb,     JTa  Y  u^R,  WiUiam  Thomas,  1S2,  Burraffe  Bead,  FU^^ 

'    '1SJ)8*  FeK     :Tylpeslkt,  Martin,  129,  Enioit  Street,  Tyldetky, 
*'*'lSi>S.  Fob,     :WAKii>ORD,  Mrs.  EUza,  17,  .irnold  Place,  WJutf^ 

//•//,  Bradford. 
''  '  ISiK^  Feb,     :\Val1h  John  A.,  oO,  UverdaJe  Boad,  Chelsea,  S.W^- 
'  ISilS.  Fob,     JWaltkr,  Edwin,  24,  Uplands  Bead,  Homsey,  S. 
ISiiv^,  Fob,     JWkstdn,  Enoch,  32,  Hamhro'  Boad.  Streaiham. 
ISU8,  Jtin.     iWiUTR,  William  Lamb,  Erdington,  Warundc. 
lv^i>8.  Mar,    iWiLCtXTK,  Edwin,  20,  Unu  Grove,  Didshury,  Ma^ 

Chester,  IxtHcashire, 
ISiK^,  Fob.    JWiuxxxK,  James,  Worthy.  U.D.C.  _ 

IS»8,  Mar.   ^Williams,  James,  195,    Ifennf   Street,  Uwynyp^ 
A\  <s\  0.,  Glam, 

^''"I8i>v^,  Mar.    :Wrujiit,    8. 1  Dennis,    83,    Lower    VUliers  Stree 
1  Voli'erha  wjUon. 
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UK.  PROSPER  DE  PIETRA  SANTA. 

{  MOyonX n\    KKLU^W.  ) 

1)k.  PuosrKK  i>K  TiKTiJA  v^ANTA  ilicil  oil  Tuosdav,  Jan.  25tK 
of  bi'onrlio-pnoiiinonia.  lie  was  born  on  June  2()th,  1820,  at 
Ajaeeio,  in  (\>rsiea,  ami  he  was  educated  at  Marseilles.  Having 
obtained  his  di'i^ree  of  "  Haehelier  des  Sciences,'*  he  went  to 
Italy  to  study  medicine  in  Pisa.  At  tlie  age  of  thirty  he 
ivturned  to  France,  studied  medicine  at  Montj)ellier,  obtained 
the  de<xree  of  Doctor  in  Medicine.  The  thesis  he  wTote  on 
that  occasion  was  his  well-known  work  on  Climatology.  On  the 
accession  of  Najmleon  III.,  to  whom  he  was  related,  Napoleon 
conferred  upon  him  the  honorary  office  of  consulting  physician. 
Shortly  afterwards  he  was  a[)pointed  Medical  Superintendent 
of  the  prisons  des  Madelonnettes,  de  Mazas  et  de  la  Sante. 
In  this  office  he  studied  the  eflfects  of  solitary  confinement  on 
the  mental  and  bodily  health  of  the  prisoners,  and  wrote  a 
vigorous  protest  against  the  system,  entitled  "Mazas  et 
rtrnprisonnement  cellulaire."  The  Imperial  Goveniment 
subsequently  employed  him  to  investigate  the  climates  of  the 
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WSonth  of  France,  of  Al^iferia  ami  Corsica.     Tlio  results  of  his 

■    stuclies  were  [>ublished  in  four  volumes.    In  1873  de  Pictra  Santa 

H    took  uji  tlie  subject  of  ci'ematinn,  and  cotitinued  throughout  his 

life  to  advocate  this  method  of  disposal  of  the  dead.     In  1876 

he   established   the   Journal  it Hvgiene^   and    iu    1H77    took   a 

Ipromiuent  part  ia  founding  the  StKtiete  Fran^aiso  d' Hygiene,  the 
first  Society  of  the  kind  in  France.  De  Fietra  Santa  was  an 
Honorary  Fellow  of  The  Sanitary  Institute,  and  was  known 
personally  tc»  most  of  those  in  this  country  who  arc  interested 
in  Hyfjiene,  The  amiability  anrl  force  of  his  character  en- 
deared liini  to  many  friends,  and  his  loss  is  widely  and  deeply 


regretted. 


A.  W.  B- 


ERNEST   HAET,   :M.R.as.,  D.C.L. 

(FELIiOWj 


I        Mr.   Ernest  Hart  died  at  Brighton   on  January  7th,  1S98, 
after  a  lon^  iUness^  borne  with  mueli  fortitude, 

Ernest  Hart  was  born  in  London  of  tJewtsh  parents  iti  June, 
1835.  He  received  his  early  education  at  the  City  of  London 
School,  where  he  had  an  extremely  brilliant  career.  The 
University  of  Cambridge,  to  which  he  miglit  have  taken  np  a 
geholaf^hip  but  fnr  the  accident  of  nationality  being  closed  to 
him,  he  entered  Mr.  Lane's  Grosvenor  Place  Schoul  of  Medi- 
cine. 

While  still  a  Student,  lie  showed  the  bent  of  his  genius  by 
taking  an  active  part  in  the  formation  of  a  Society  of  Medical 
Students,  which  hati  for  its  object  to  obtain  better  ctmditions 
for  the  Officers  of  the  Naval  MeJical  Service.  Something  was 
then  accomplfshed,  but  it  was  only  in  later  life  tliat  he  was  able 
to  see  the  fruition  of  labour  undertaken  at  tins  early  age.  He 
served  as  House  Surgeon  iu  St,  Mary's  Hospital  iu  1856,  and 
after  a  sbirrt  term  of  office  as  Surgical  Registrar  at  St.  (Teorge's 
Hospital,  lie  resumed  his  connection  with  St.  Mary*s  Hospital, 

I  where  he  becaniL*  Ophthalmic  Surgeon  in  1801.  Twti  years 
later  he  became  Dean  of  the  Medical  School.  jMeiniwhile  he 
was  not  only  engaged  in  Surgical  practice,  his  speciality  being 
Ophthalmol og)%  but  was  also  leading  contributor  to  the  LanctL 
While  thus  engaged  he  became  a  member,  along  with  Dr.  Anstie 
and  jyr^  Kerr,. of  a  Commission  appointed  by  that  Journal  to 
investigate  the  condition  of  Four  Law  lufii^niaries  in  Loudon, 
with  special  reference  to  the  luirsing  of  sick  paupers.  The 
facts  which  this  Commission,  with  the  assistance  of  I)r.  Joseph 
Rogers,  brought  to  light,  led  to  the  appointment  by  the  Home 
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Secretary  of  a  Special  Medical  Commission  under  the  Presi- 
dency of  Sir  Thomas  Watson.  On  the  report  of  this  Commission 
•*  Garthorne  Hardy's  Act ''  was  founded.  It  led  to  a  great 
improvement  in  the  treatment  of  paupers  in  London,  and 
through  the  formation  of  the  iletropolitan  Asylums  Board  has 
had  a  far-reaching  influence  on  the  public  health  of  London. 
In  18G6  Mr.  Hart  was  aj^pointed  to  succeed  Dr.  Markham  as 
Editor  of  the  British  Medical  Journal.  He  devoted  himself 
>\ith  great  energy  and  skill  to  the  interests  of  that  flounial,  and 
in  1872  his  influence  on  public  health  affairs  was  largely  in- 
creased by  bis  election  as  Chairman  of  the  Parliamentary^  Bills 
Committee  of  the  British  Mediciil  Association.  He  utilised 
this  position  for  the  systematic  study  of  all  legislative  pro- 
posals affecting  sanitary  matters,  :md  brought  to  bear  upon 
tlieir  discussion  an  enligbtened  medical  opinion.  He  was  an 
ardent  clianipion  of  the  reform  of  local  govenrment  which 
culminated  in  the  Act  of  1888,  and  worked  bai'd  for  the 
appointment  of  County  Medical  Officers  of  Health,  and  for 
giving  security  of  tenure  to  Medical  Officers  of  Health  in 
general.  He  contributed  to  bring  about  the  recognition  of  this 
principle  in  the  Public  Health  (London)  Act  of  18*U,  and  in 
the  Puldic  Health  (Scotland)  Act  of  181)7.  Mr.  Hai't  became 
Cbainniiu  of  the  National  Health  Society  in  1877,  and  did 
much  to  extend  its  work  of  popularising  a  knowledge  of  hygiene 
among  the  more  ignorant  classes,  upper  and  lower.  He  wtis  for 
>ome  time  a  member  of  the  Council  of  The  Sanitary  Institute, 
and  it  must  gratefully  be  remembered  that  when  the  Parkcs 
Museum  was  in  financial  strait.%  owing  to  the  expenses  incurred 
in  connection  witli  its  removal  to  the  building  in  which  it  is 
now  placed,  he  came  to  its  assistance  with  his  influence  and 
purse.  A|)art  from  bis  general  work  in  connection  with  public 
health  legislation,  his  chief  chiinis  to  recognition  as  a  sanitarv" 
worker  are  : — Iiis  consistent  advocacy  of  vaccination,  and  more 
es|>ecially  of  vacciiuition  from  the  calf,  a  method  about  ofhcially 
to  be  adojited  in  tluscouutry;  bis  efforts  to  obtain  the  abate- 
ment of  tlie  smoke  nuisance ;  his  work  in  counection  with  the 
registration  of  plumbers ;  and  his  great  collection  of  material 
bearing  ou  the  dissemination  of  disease,  especially  ty|dioid  fever 
and  cholera,  by  means  of  waier  and  milk.  His  observations 
and  conclusions  on  these  matters  were  brought  into  a  final  form 
in  two  rei>ortSj  entitled  ''Water-lx^rne  Typhoid^  a  Historic 
Summary  of  Local  Outbreaks  in  Great  Britain  and  Ireland, 
1858-93  (with  a  Tabular  Analysis  of  205  Epidemics),'*  and 
'*  A  Report  on  the  Influence  of  Milk  in  Spreading  Zymotic 
Disease,  with  a  Tabular  Analysis  of  Forty-eight  Outbreaks/' 
One  of  the  most  remai^kable  episodes  of  his  career  was  his 
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sanitary  crusade  in  India  in  1894     He  attacked  the  somewhat 

aofiqnated  methods  for  dealing  with  cholera  in  use  in  India 

from  the  point  of  view  of  one  thoroughly  impressed  with  the 

nniversal  application  of  the  water-borne  theory.     He  roused  a 

good  deal  of  opposition,  which  was  to  be  traced  in  large  measure 

to  the  trenchant  form  in  which  his  criticisms  were  cast,  but  he 

roiised  also  a  very  widespread  interest,  and  his  speeches  and 

addresses  have  undoubtedly  made  a  distinct  impression  upon 

the  manner  in  which  matters  connected  with  the  prevention  of 

epidemics  are  regarded  by  the  Government  of  India. 

D.  W. 


SIE  EICHABD  QFAIN,  Babt.,  MJ).,  F.E.S. 

(Member.) 

Sir  Richard  Quain  died  on  March  13th,  1898,  in  his  eighty- 
second  year,  after  a  long  and  painful  illness.     He  was  bom  at 
*«llow,  in  the  County  Cork,   and   to   the   end   of   his  days 
^tained  the  rich  southern  brogue,  as  well  as  the  ready  wit 
^\  the  typical  Irishman.     After  serving  an  apprenticeship  in 
^^erick  he  became  a  student  at  University  College,  London, 
*iia  Was  subsequently  for  five  years  House  Physician  to  Uni- 
^^i^ity  College   Hospital.      Having   subsequently   commenced 
E^^tice  as  a  physician  in  London  he  was  appointed  Assistant 
"^sician  to  the  Hospital  for  Consumption,  Brompton,  then 
newly  established.     He  was  afterwards  Physician  to  this  Hos- 
P*^I»  and  finally  Consulting  Physician.     In  1860  he  was  nomi- 
^ted  bv  the  Crown  a  memoer  of  the  Senate  of  the  University 
J*    *-«onaon,  and  became  Chairman  of  the  Brown  Animal  Sana- 
j  r>'  Committee,  by  which  the  Brown  Institution  is  conducted. 
^  Consequence,  doubtless,  of  his  connexion  with  this  Institute 
p^  Was  appointed  a  member  of  the  Royal  Commission  on  the 
V^^tle  Plague  in  1865.     He  had  many  relations  with  the  more 
^flpential  writers  for  the  periodical  press,  and  was  able  with 
^^^  co-operation  to  contrioute  to  the  formation  of  a  public 
^P^ion  wnich  rendered  the  acceptance  of  the  drastic  measures 
^^^^mmended  by  that  Commission  possible.     He  was  appointed 
^  Member  of  the  General  Medical  Council  in  1861,  and  served 
"^t  as  Secretary  and  afterwards  as  Chairman  of  the  Committee 
^nich  is  charged  with  the  periodical  revisions  of  the  British 
fharmacopaeicu     Only  a  few  weeks  before  his  death  he  bad 
formally  nanded  over  for  publication  the  proof  sheets  of  the 
new  (1898)  edition  of  the  Pharmacopoeia.     In  1891  he  had 
^u  elected  President  of  the  General  Medical  Council,  an 
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office  which  he  retained  to  the  time  of  his  death.     Though  tb^ 
friend  of  nearly  all  the  great  writers  of  this  and  the  last  gene^ 
ration,  he  was  noc  himself  a  voluminous  author.     He  wrote  on 
fatty  degeneration   of   the  heart,  and   quite  recently  on  the 
causation  of  the  first  sound  of  the  heart,  out  his  chief  literary 
achie\'ement  was  the  editing  of  the  great  Medical  Dictianarj 
which  bears  his  name.     He  was  an  original  membec  of  the 
CoriM>ration  of  the  Parkes  Museum.    He  was  created  a  Baronet 
in  1891,  but  leaves  no  son  to  inherit  this  honour. 

D.  W. 


EXHIBITS  ADDED  TO  THE  MUSEUM. 
JAXUABV  TO  MARCH,   1898. 


SiMaaes  in  Relation  to  Food  Supply.    Two  framed  collections  of 
iH>Knirvii  platt^.  Selected  by  H,  R.  Kenwood,  M.B, 

Taberde  in  Muscular  Tissue.    Specimen.  W,  A.  Bend,  MM. 

Lantern  Slides.     Photographs  of  unsanitary  dwellings.    S,  G.  LovdL 
Gas  Engines.     Two  framed  photographs.  Croeeley  Brot, 

**  Opalite,*'     Fixed  on  ^all  at  the  entrance  of  the  Museum. 

W.  OHjffUhM. 

La^atoxy  Basin,  with  side  outlet,  accessible  waste  and  overflow, 

aud  marble  top :  fitted  in  Lavatory  section.  J.  Tylor  4f  Some. 

Brain  Stoppers.     Specimen  of  6  in.  and  4  in.  Stoppers,  with  air 

innnp.  A,  W,  Reid  Sf  Co, 

Ola  Lead  D  Traps,  corroded  and  decayed;  removed  from  a  ware- 

hoiiso  in  the  City,  where  it  dischargt^d  through  a  hole  in  an  18  in. 

wall  into  a  brick  drain  without  any  connectiDg  pipe  or  branch. 

G.  E,  Dovmee, 
Furred  Pipes.     Iron  :  from  the  neighbourhood  of  Potters  Bar. 

G^.  E.  Doumee. 
Bad  Plumbing.     Specimen  of  soil  pipe  with  branch,  two  D  traps, 
various  wastes  and  connections  badly  designed  and  executed. 

G,  E,  Downes, 
Tile  Drain  Pipe,     llemoved  from  premises  at  Stoke  Newington. 

//.  i?.  Kenwood,  MM. 

Bituminous  Pipe.     Over  70  years  old ;   removed  from  premises  at 

Stoke  Newington.  /A  R*  Kenwood,  M.B. 

Wooden  Water  Pipe.     AVith  iron  ring  in  socket,  taken  up  in  Hans 

Crescent,  Chelsea.  Louis  C.  Parkes,  MM. 

Stanford  Jointed  Pipes.     Old  pipes  found  defective  and  leaking. 

Louis  C.  Parkee,  M.D. 

Canister  for  Food  Samples.    Arranged  for  taking  samples  under  the 

Food  and  Drugs  Act.  Burgees  i'  Mathewe. 
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CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY 

Jaihjaby,  to  Mabch,  1898. 

%*  For  pMications  of  Societies  mid  InstitutionSy  ^c,  see  undei- 
^^  Acade^niesJ' 


fimgak^e.     Beports  on  the  Consenrancy  and  Main  Sewer  of  the 

Civil  and  Military  Station.     20  pp.,  8vo.     1893-4. 
British  Colmnliia.     Seventh  Eeport  of  the  British  Columhia  Fruit 
Growers  and  Horticultural  Society.       110  pp.,  4to.      Victoria, 
B.C.,  1897.  The  Library  Commissioners. 

Brown,  Wm.  The  Sanitary  Problem  from  the  sewer-gas  point  of 
riew.  18  pp.,  8vo.  Beprint  from  the  Public  Health  Engineer, 
Dec.  24th,  1897.  The  AutJior, 

Bnchan,  D.  W.  Practical  Notes  on  House  Sanitation.  39  pp.,  8vo. 
Glasgow,  1898.  The  Author. 

Canada.  Laboratory  of  the  Inland  Revenue  Department,  Ottawa, 
Bulletins  49,  52,  and  53 :  Fertilizers,  Malt  Liquors,  Milk.  8vo. 
Ottawa,  1897.  T.  Macfarlane,  Chief  Analyst. 

Childs,  Christopher,  M.D.,  D.P,H.  The  History  of  Typhoid  Fever  in 
Munich.  18  pp.,  8vo.  Beprinted  from  the  Lancet,  February  5th, 
1898.  The  Author. 

CrOoper,  F.  A.,  B.AJjond.  The  origin  of  Zymotic  Diseases.  21  pp., 
8vo.     Birmingham,  1897.  The  Authyr. 

Bibdin,  W.  J.,  LLC,  F.CJS.  Purification  of  Sewage  and  Water. 
248  pp.,  8vo.  London,  1897.  Sanitary  Publishing  Co.  Price 
*£1  Is.  Purchased, 

Exeter.  Beports  of  the  Local  Government  Enquiry  on  the  Septic 
Tank  System  of  Sewage  Treatment.  48  and  41  pp.  Beprints 
from  the  Devon  Evening  Express  and  Daily  Westeim  Times,  Nov.  23 
—26,  1897.  The  Town  CUrh, 

Frankland,  Percy  F,,  F,R,S,  Beport  on  the  character  of  the  Belfast 
Water  Supply.     14  pp.,  4to.     Birmingham,  1897. 

James  Munce,  AssocM.Inst.C.E. 

Oeological  Survey.  Soils  and  Subsoils  from  a  sanitary  point  of 
view;  with  especial  reference  to  London  and  its  neighbourhood, 
by  Horace  B.  Woodward,  F.B.S.  58  pp.,  8vo.  London,  1897. 
Wyman  &  Sons,  price  2s.  6d.  Director-General. 

Guide  to  the  Geology  of  London  and  the  neighbourhood,  by 

W.  Whitaker,  B.A.,  F.B.S.     90  pp.,  8vo.    London,  1889. 

PurcJiased. 

Iowa  State  Board  of  Health.  Ninth  Biennial  Beport,  for  the  fiscal 
period  ending  June  30th,  1897.    375  pp.,  8vo.    Des  Moines,  1897. 

The  Board, 

Jackson,  D.  D,,  and  EUms,  J.  W,  On  Odours  and  Tastes  of  Surface 
Waters,  with  special  reference  to  Anaboena,  a  microscopical  or- 
ganism found  in  certain  water  supplies  of  Massachusetts.  10  pp., 
8vo.  Excerpt  Technology  Quarterly,  Vol.  X.,  No.  4,  December, 
1897.  D.  D.  Jackson. 
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Xinsey-Morgan,  A,,  MJK  The  Climate  af  Bournemouth  in  relation 
to  Disea*ie,  especially  Phthisis.  51  pp.,  8vo.  Bristol  and  London^ 
1897.  Miu  A.  M,  Johtis, 

Leipzig.  Achtundxwanzigster  Jahreshericht  des  Landes-^Iediciaal- 
CoUe^iQuns  iiber  daa  Medicmalwesen  im  Konigmche  Sachsen  auf 
da8  Jahr  LSaO.    379  pp.,  Hvo.    Leipzig,  1897.     Dr,  Rtidolf  GuntJur. 

XeytoiL  Fartieulara  of  Sewage  Sludge  and  Eefiise  Destructor 
Works.     7  pp.,  Svo.     I^yton,  1898. 

Local  Government  Board.  Dr*  W.  W,  E.  Fletchers  Beport  an  an 
Inspection  of  the  Witney  Urban  District,  mom  especially  in  re- 
lation to  the  disposal  and  removal  of  House  Eefuae  and  Xightsoil 
4  pp.,  fcap.     London,  l.s97. 

Twenty -fourth   Annual  Keport,   1894-95.     Supplement  in 

continuation  of  the  E4^|M>rt  of  the  Medical  Officer  for   1894-9»S— 
inland  Saoitarj^  Survey,  L^93-95.     2s4  pp.,  8vo.     London,  1896. 
lyr.  F.  St.  George  Mivart'a  Report  on  an  Outbreak  of  Enteric 


Fever  at  Xiug's  Lynn.     12  pp.,  fcp.     London,  1898. 

Dr.  (t.  S.  Buchanan's  lie  port  upon  an  Outbreak  of  Enteric 


Fever  at  Wadebridge,  in  the  Kunil  District  of  St.  Columb  Major; 
upon  the  Stauitary  condition  of  the  place ;  and  upon  Administration 
bv  the  St.  Columb  Major  liiinil  District  CounciL  12  pp.^  fcp. 
London,  1897-  ^ir  Ilichard  T,  Thome,  KX'Jl.,  FJLS, 

Medical  Ofticeiis  of  Health  axd  OriiBa  SAXixAnt  Bepobts^ 


Kidderminster,  1897 
Midlothian  C.C.  (San.  Insp.). 
Beigate  (SaiK  Insp.),  1897   ,, 
Tatmton,  1^97 
West  Biding  C.  C,  1S96      . , 


Br,  7>.  CorhiL 
lioherl  iAmhatj^ 
t/.  I\  Hnmpherif. 
JL  J,  Al/orti,  MJ>. 


Nottingham.  The  Meteoi-ology  of,  for  the  year  1897,  by  Arthur 
i5n>un,  M.hist.C.E., and  Philip Boobbyer,  M,B.   Fp.    Th^  AntJwrg, 

Patent  Office.  Abridgements  of  Specifications,  1SS9 — 92,  Class  4, 
Aeronauts,  *&c.  7,  Air  and  Gas  Engines.  23,  Ci'ntnfiigal  Drying, 
*fci\.  Apparatus,  32,  Distilling,  Slu,  33,  Drains  and  Sewers.  41, 
Electrolysis,     4to.     London,  1898. 

Abridgements  of  Specifications,  Period  1889 — 92.     Class  8, 

Air  and  Gases.  1 7,  Boots  and  Shoes,  27,  Coin-freed  Apparatus, 
and  the  like.  34,  Drying.  37,  Electricity,  Measuring  and  Testh>g. 
38,  EiectricitY,  re^^ulating  and  distributing.  48,  Fish  and  Fi-shing. 
4t<i.     I^ndoii,  1898.  /A  M,  Vatait  Office, 

Ransome,  Art}nn%  M,B,,  FJLS,  Eeseaix^hes  on  Tuberculosis:  the 
Wi'luT-Parkcs  priae  Essay,  3^97.     84  pp.,  8vo.     London,  1898, 

Smiih,  Elder  4'  Co. 

E.eid,  0\,  MJK  On  Sewage  Disposal  at  Tipton:  being  Extract  from 
31uiilhly  lit^wrt  of  the  M.O.IL,  Nov.  tith,  1897.     10  pp.,  8vo. 

The  A\4iMr. 

Boechling,  //.  A.^  AsmcMJnstCE.  Sewer  Gas  and  its  influence 
upon  Health,  224  pp.,  8vo.  London,  1898.  Biggs  h  Co.  Price 
5e.  Th*>  PtiblUhers, 
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Spinks,  TF.,  Anoe,MJnst,C,E.     House  Drainage  Manual;  a  guide  to 

,  the  design  and  construction  of  systems  of  Drainage  and  Sewage 
Disposal  from  Houses.  318  pp.,  8vo.  London,  1897.  Biggs  & 
Son,  price  5s.  The  Author, 

Stratton,  F.  Public  Health  Act,  1875,  and  other  Statutes  and  parts 
of  Statutes  relating  to  PubUc  Health.  8vo.  London,  1898. 
Enight  &  Co.,  7s.  6d.  Purchased. 

Switggrland.  Statistique  de  la  Subse.  112'  livraison:  Manages, 
Xaissances  et  Deces  en,  de  1871  a  1890.  Deuxieme  partie  les 
Naissances.     137  pp.,  4to.     Berne,  1897.       Bureau  de  Statistique. 

United  States  Aimy.  Index-Catalogue  of  the  Library  of  the  Sur- 
geon-General's Office.  Second  Series,  Vol.  11.  B — By  water. 
954  pp.,  4to.     Washington,  1897.  The  Surgeon-General, 


NOTES    ON    LEGISLATION    AND    LAW    CASES. 
I^repared  by  Dr.  H,  Manley^  ALO.H.j  West  Bromwich. 


IX  THE  HIGH  COURT  OF  JUSTICE.— COXJET  OF  APPEAL. 

{January  2Qth,  1S98.) 

Before  the  Lord  Chancellor,  Lord  Justice  A.  L,  SiiiTii,  and  Lord 

Justice  Collins. 

WOOD   V.    MAYOR,   «fcC.,   OF   WIDNES. 

This  was  an  appeal  from  the  judgment  of  a  Divisional  Court  (Mr. 

Justice  Lawranee  and  Mr.  Justice  Eidley),  on  a  case  stated  by  two 

J*stioe8  of  the  County  of  Lancaster  (reported  in  13  The  Times  Law 

ffports,  537).     Mr.  Edwin  Wood  was  the  owner  of  certain  houses, 

^  to  68,  Terrace-road,   Widnes,     At  a  petty   sessions  holden  at 

P  ^.^'  a  complaint  was  preferred  against  him  by  the  Corporation 

^^  Widnes,  acting  as  Urban  Sanitary  Authority,  under  section  36  of 

y"^  Public  Health  Act,  1875,  claiming  payment  of  certain  private 

""^Pfovement  expenses  in  respect  of  slop  water-closets  fixed  at  his 

"^Uses.    The  Justices  adjudged  that  the  Corporation  should  recover 

^^^  sum  claimed.     The  facts  were  as  follows: — On  February  12th, 

^^5»  the  Urban  Sanitary  Authority  confirmed  the  following  resolution 

^^  the  Health  Committee : — "  Waste- water-closet  system. — Eesolved, 

"^That  in  all  future  cases  of  nuisances  requiring  the  reconstruction 

°^  prines  and  ashpits  the  Local  Authority  of  this  borough  do,  as  far 

•J  practicable,  order  that  such  privies  and  ashpits  be  converted  into 

^o»  Waste-water-closet  system,  or  into  such  other  water-closet  system 

JJ  the  local  authority  may  from  time  to  time  approve,  and  that  the 

Highway  Committee  be  requested  to  take  such  steps  for  the  adoption 

of  the  first-named  system  generally  throughout  the  borough."     On 

March  22nd,  1895,  the  Corporation's  Inspector  of  Nuisances  served 

upon  Wood  a  notice  requiring  him  to  abate  a  nuisance  at  his  premises, 

52  to  68,  Terrace-road,  by  converting  the  privies  into  water-closets. 
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On  April  3rd  the  Inspector  i^fported  thnt  certain  boiiseo  in  the 
borou|(h,  including  "Wood^i.  wen*  without  a  fiiiffident  water-clcjset, 
efljtb^loset,  or  privy,  and  on  April  9th  the  local  authority  ooofirmed 
a  n^oltition  of  the  Health  Committee  that  notice  might  be  serred 
upon  Wood  and  the  other  owners  of  the  booses,  requiring  them  to 
provide  a  sufficient  priv?  and  ashpit  upon  the  waste  water-closK 
ijatem  approved  by  the  Corporation.  On  April  23rd  notice  was 
served  upon  Wood  in  accordance  ^ith  the  terms  of  this  resolution, 
and,  the  notice  not  having  bei-n  complied  with,  the  local  authority 
did  the  necest^ary  work,  and,  then  took  these  proceedings  to  recoT(*r 
the  amount.  It  was  contended  for  Wood  that  the  re^jlution  of 
February  12th,  and  tht-  subsequent  proceedings  thereunder  wen? 
invalid.  The  que?<tion  of  law  for  the  opinion  of  the  Court  wiLi 
whether  the  rem>lution  of  February  12th  was  valid,  and,  if  no!\ 
whether  it  invalidated  the  subsequent  proceedings.  The  Divisionnl 
Court  allowed  the  appeal  raised  on  the  case  stated^  holding  that  the 
h^cal  authority  were  not  entitled  to  lay  down  a  general  rule  to  be 
applied  ux  all  cases  without  regard  to  the  particular  requirements  of 
indiridua!  house.**^  and  had  no  power  to  order  that  only  one  particular 
kind  of  water-closet  shoidd  be  u»ed.     The  Cor|>oration  appealed. 

Mr,  McCall,  QX*,,  Mr.  Macmorra:n-,  Q.C,  and  Mr.  Boxset 
appeared  for  the  Coqwration  ;  Mr.  C.  A.  HtJSSZLL,  Q.C.,  and  Mr.  F, 
W.  R.  Ryoorr  for  Wood. 

The  Court  dismissed  the  appeal. 

Tub  Ijorj}  Chancellor  said  it  was  admitted  on  the  part  of  the 
Corporation  that  a  local  authority,  when  proceeding  under  Section  3(5 
of  the  Public  Health  Act,  was  bound  to  exercise  a  discretion  in  each 
particular  case,  and  had  no  right  to  impose  a  new  scheme  of  sanitation 
on  a  district  generally.  The  only  question  to  be  decided  now  was 
whether  upon  the  facts  of  the  case  the  local  authority  had  complied 
with  the  statute  so  interpreted.  He  came  to  the  conclusion  that 
there  was  here  an  effort,  without  having  regard  to  each  particular 
caae,  to  enforce  on  the  district  a  uniform  scheme.  On  that  ground 
the  judf^ment  ought,  in  hh  opinion,  to  be  affirmed.  Further  he 
thought  that  the  notice  which  had  been  given  to  the  respondent  in 
this  case  was  not  a  *(ood  notice  under  the  statute.  It  said  in  terms 
that,  if  he  did  not  do  a  particular  thinEj,  he  would  not  be  complyinj^ 
with  the  notice.  If  there  had  been  a  note  at  the  bottom  suggesting 
that  a  particular  kind  of  work  would  satisfy  the  Corporation,  that, 
perhajis,  would  not  have  been  improper.  But  if  there  bad  been  the 
additiim  that  nothing  else  would  satisfy  them,  that  would  have  been 
bad.  In  the  present  case  it  was  worse  still,  for  the  particular 
requirements  was  mude  part  of  the  notice  itself,  (^n  both  fifroynds — 
YU. :  that  there  has  been  no  exercise  oP  discretion,  and  no  proper 
notice— he  thought  the  appeal  should  be  dismissed. 

Lord  Justice  A.  L,  Smith  delivered  judgment  to  the  like  effect. 

liOMD  Justice  Ci>i.TJKs  concurred. 


EsNHY  &  Co.,  FrintarSf  U,  Cmmden  Boad,  London,  N.W, 
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The  subject  which  has  been  selected  for  discussion  this  evening 
and  which  I  have  the  honour  to  bring  before  joiij  is  one  that 
interests  us  all.  As  you  see  from  the  heading  of  tlie  paper,  it  is 
•*The  purification  of  water  for  barracks,  prisons,  and  other 
institutions,"  and  at  first  sight  this  title  might  seem  to  limit  my 
observations  to  what  is  called  domestic  filtration*  But  wherever 
we  deal  with  barracks  and  other  institutions  we  require  some- 
thtng  more  than  ordinary  domestic  tiltration  with  which  to 
purify  water,  and  we  really  have  to  consider  the  whole  question 
of  water  purification. 

Let  me  state  at  starting  that  it  is  absolutely  necessarj%  as  I 
shall  show  later  on  in  quoting  some  experiments  I  have  made, 
that  from  whatever  source  a  water  supply  is  t^ken  that  source 
should  be  above  suspicion.  I  think  that  no  system  of  purification 
that  we  can  adopt  will  render  a  water  supply  under  all 
conditions  perfectly  safe.  Take  for  instance  filtration  on  a 
large  scale;  we  have  got  influences  of  climate,  influences  of 
frost,  and  conditions  regarding  organic  matter  in  the  water  to 
deal  with-  And  again,  when  we  employ  filtration  on  a  small 
scale  we  have  got  other  circumstances  to  consider  which  I  shall 
have  to  refer  to  afterwards. 

Now  first  and  foremost  I  shall  to-night  treat  the  subject  of 
filtration  more  with  reference  to  institutions  and  barracks  than 
on  a  large  scale.  Tlie  latter  subject  has  been  sufficiently,  and 
perhaps   exhaustively   dealt  with   by  others,  so   I  shall  limit 
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what  I  have  to 


gimply  to  barracks^  prisons,  &c.  Now,  a 
suspected  water  is  generally  purified  by  filtration,  either  on 
the  ordinary  non- pressure  system  or  with  pressure.  Filters 
may  be  divided^  then,  into  those  wliich  are  used  with  pressure 
and  those  which  are  in  use  without  pressure.  Now  of  the  most 
common  filters  in  use  without  pressure  perhaps  animal  charcoal 
IS  that  which  has  been  up  to  the  present  used  more  than  any 
other  substance.  Animal  charcoal^  as  you  know,  is  a  substance 
procured  by  burniuf^  bones ;  it  has  the  power  of  condensing 
oxygen  within  its  pores  ;  one  cubic  inch  of  animal  charcoal 
takes  up  as  much  as  ten  cubic  inches  of  ox^^gen  and  condenses 
it.  Charcoal  liolds  this  condensed  oxygen  within  its  pores  to 
oxidise  any  organic  matter  which  may  be  present  in  the 
water.  Organic  matter,  as  you  know,  is  composed  of  carbon, 
hydrogen,  nitrogen^  and  sulphur  and  tlie  oxygen  in  the  chiircoal 
1ms  the  effect  of  oxidising  this  organic  matter.  Animal 
charcoal  simply  changes  the  nature  of  the  organic  matter  and  is 
said  on  that  account  to  len  ler  it  harmless.  If  this  were  all  that 
was  needed,  animal  chaicoal  would  to  a  large  extent  fulfil  the 
purpose  required  of  it.  lint  something  more  is  added  besides 
oxygen  ;  animal  charcoal  contains  phosphates  and  nitrogen,  and 
I  have  no  hesitation  in  affirming,  from  experiments,  that  it  forms 
an  admirable  breetling  ground  for  micro-organisms;  certainly  the 
number  increases  after  psissiiig  through  animal  charcoal,  ami  we 
consider  it,  therefore,  an  unsafe  medium  for  water  filtration. 
It  also  has  another  objection — that  vitalised,  Le.^  fresh  organic 
matter  passes  through  animal  charcoal  and  appears  to  go  through 
it  unchanged.  Dissolve  albumin  in  a  jiortion  of  water,  pass  it 
through  animal  charcoal,  and  what  is  the  result  ?  It  passes 
through  almost  unchanged*  But  if  you  allow  that  organic 
matter  to  decompose,  if  you  allow  a  certain  amount  of  de- 
composition to  be  set  up,  the  animal  charcoal  appears  then  to 
remove  the  greater  part  of  it,  at  least  so  far  as  we  can  judge  by 
chemical  analysis  afterwards.     So  much  for  animal  charcoal. 

The  next  and  perhaps  the  substance  most  in  use  after 
charcoal  is  spong}^  iron — i.^.,  hcEmatite  ore  heated  short  of 
fnsion — wliich  ap])ears  to  exercise  its  purifying  mission  from  the 
fine  state  of  division  in  which  it  exists.  When  water  is  passed 
through  spongy  iron  it  is  broken  up»  being  acted  on  chemically, 
the  hydrogen  is  given  off,  and  the  oxygen  goes  to  oxidise  the 
organic  matter  in  exactly  the  same  manner  as  animal  charcoal. 
Spongy  iron  removes  on  the  average  from  40  to  50  per  cent,  of 
the  micro-organisms,  but  increases  the  free  ammonia,  and  also  has 
a  tendency  to  cake,  and  the  water  then  passes  down  between  the 
sides  of  the  vessel  and  the  filtering  medmm.  Unless  it  is  kept 
constantly  wet  tliis  is  very  liable  to  occur.     It  also  adds  iron  to 
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the  water,  which  is  subseqaentlj  got  rid  of  by  means  of  black 
oxide  of  manganese,  sand,  gravel,  etc.,  and  unless  these  are 
carefully  hanoled  they  all  get  mixed  up  together,  with  the 
result  that  the  removal  of  the  iron  from  the  water  is  rather 
imperfectly  done.    The  chief  objection  to  spongy  iron  is  that  it 
does  not  sterilise  water.     Again,  we  have  in  use  those  filters 
wbicli  are    seen    in  the  Navy,  the    filtering  medium  being 
compoeed  of  carbon,  ferrum,  and  albuminum,  the  name  car- 
feral  b  given  to  it.     This  has  also  the  objection  that  although  it 
does  not  add  anything  injurious  to  the  water,  it  does  not 
•terilise  the  water.     In  fact  I  hardly  know  any  small  filter 
witable  for  domestic  purposes — I  know  of  no  substance  that 
^'ffl  sterilise  water,  if  non-pressure  filters  are  used.     The  filters 
JJB  come  to  are  pressure  filters ;   for  example,  the  Pasteur- 
^mberland  and  the  Berkefeld  filters.      The  Pasteur-Cham- 
"^land  filter  is  made,  as  you  know,  of  china  clay  in  which 
™  pores  are  extremely  fine.     Now  in  every  experiment  that  I 
nave  made  the  Pasteur-Chamberland  filter  has  sterilised  water. 
*  We  never  found  an  instance  in  which  the  filter  failed,  except 
^}^  one  or  two  occasions  when  a  personal  error  entered  into 
™  experiment.     The  difficulty  about  the  Pasteur-Chamberland 
^*f  18  generally  in  connection  with  the  joints,  and  where  we 
"*^  to  deal  with  it,  for  military  purposes  at  least,  this  forms 
2J®  ^t  the  chief  objections   to  that  filter.      In   the  system 
^  ^ability  there  is  to  fracture  when  carrying  these  filters 
~^^^  the  difficulty  of  plugging  up  the  holes  afterwards,  and 
^^lowness  of  the  rate  of  filtration  tend  rather  to  limit  the 
^^^ess  of  the  Pasteur-Chamberland  filters  for  military  pur- 
P*^-    On  the  other  hand,  for  barracks  and  perhaps  for  other 
J^^^tions  where  proper  supervision  can  be  carriecl  out,  where 
^y  can  be  put  up  and  have  not  to  be  moved  and  plenty 
1  .^*iie  can  be  given  for  filtration  of  the  water,  they  are,  I 
**^Ve,  one  of  the  best  class  of  filters  that  we  have   at  the 
P'^tday. 

,  vhje  or  two  points  in  connection  with  the  Pasteur-Chamber- 
^^d  filter  are  important.  If  you  look  at  one  when  it  is  broken 
^^^  you  will  find  that  the  thickness  of  the  material  is  not 
Perfectly  even ;  well,  that  is  a  defect  in  making,  and  there  is 
^  reason  why  it  should  not  be  overcome.  My  own  idea  is  that 
^^  should  get  a  much  more  rapid  filtration,  and  perhaps  equally 
8^  if  the  material  were  not  quite  so  thick  as  it  is  in  the 
*^nrie8,  which  are  generally  supplied  in  filters  of  this  class. 

Tne  Berkefeld  filter  also  sterilises  water,  and  I  may  say  of  it 
ttat  under  no  circumstances  have  I  found  that  filter  to  fail.  It 
i«more  rapid  in  its  delivery  than  the  charcoal  filter,  but  for 
aiilitary  purposes  it  is  jierliaps  not  so  good  as  the*  Pasteur- 
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Chamberland  filter.  It  is  more  friable,  more  likely  to  break 
and  less  easy  to  clean. 

The  great  diflSculty  we  have  with  these  filters  is  in  regard 
to  this  question  of  cleaning  and  keeping  them  in  order.  It 
may  be  possible  in  civil  life,  in  prisons,  and  in  institations  of 
that  sort  to  get  a  man  or  one  or  two  men  to  acauire  a  knowledge 
of  the  circumstances  under  which  they  may  oe  used,  to  learn 
how  to  clean  them,  how  to  regulate  them,  how  to  keep  them  in 
order,  so  that  thev  may  always  act  as  they  ou^ht  to  do.  But 
in  military  life  it  is  extremely  difficult  to  get  soldiers  to  do  this 
sort  of  work;  thev  are  constantly  on  tne  move,  constantly 
changing  from  station  to  station,  and  are  utterly  careless,  if  I 
may  say  so,  as  to  whether  water  is  filtered  or  not.  It  would  be 
extremely  hard  to  get  them  to  give  the  attention  to  these  filters 
which  is  absolutely  required.  Again,  except  where  public  water 
supplies  are  to  be  had  we  never  can  use  these  filters  because 
they  require  pressure,  I  may  say  constant  pressure,  in  order  to 
drive  the  water  evenly  through  them  so  as  to  obtain  the  best 
results.  I  may  add  that  the  pressure  must  not  be  excessive,, 
because  if  the  pressure  be  too  creat  we  find  that  in  time  the 
micro-organisms  themselves  are  driven  through  the  filters.    . 

These  two  classes  of  filter  have  no  chemical  action  on  water^ 
they  simply  sterilise  it ;  they  do  their  work  well,  and  if  proper 
attention  is  paid  to  them  they  seem  to  afford  every  security  so 
far  as  water  is  concerned.  If,  however,  you  are  dealing  with 
the  class  of  water  you  get  abroad,  water  quite  different  from 
that  which  you  get  at  home,  where  there  is  a  large  growth  in 
the  water  of  desmidice  and  diatomacw,  rapidly  flourishing  under 
a  high  temperature,  these  filters  get  coated  and  in  a  compara- 
tively short  time  the  water  ceases  to  pass  through  them.  Of 
course,  this  could  be  obviated  by  constant  cleansing  of  the 
filter.  These  filters  furnish  us  with  the  means  we  have  for 
purifying  water  at  the  present  day. 

I  have  not  gone  into  the  question  of  sand  filters,  which  most 
of  you  know  of,  because  it  is  rather  in  connection  with  large  town 
supplies  that  they  are  used.  Ilow^ever,  in  smaller  districts,  for 
schools,  barracks,  and  prisons,  a  sand  filter  often  proves  in- 
valuable. I  know  one  institution  not  a  hundred  miles  from 
London  in  which  a  sand  filter  was  put  up  some  years  ago  by 
Mr.  Rogers  Field,  who  is  well  known  in  the  Sanitary  Institute^ 
which  has  worked  perfectly  and  from  which  the  water  issues 
nearly  sterile.  It  lias  a  most  admirable  purifying  effect  upon 
the  water  which  passes  through  it. 

There  is  one  point  in  connection  with  this  subject  which  I 
should  like  to  impress  upon  you  all,  and  that  is  that  there  should 
be  no  duplicate  water  supply  in  any  place.     Where  you  get  two 
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systems  of  water  supply,  one  filtered  and  one  unfiltered,  you 
are  always  in  danger  of  something  occurring.  Ordinary 
individuals  will  not  distinguish  between  one  tap  and  the  other, 
and  such  a  system  is  certamly  to  be  deprecated.  Again,  may  I 
say  that  the  placing  of  a  number  of  small  filters  for  any  insti- 
tation  is  not  to  be  commended.  The  multiplication  of  filters 
is  a  thing  which  we  all  decry.  It  is  one  of  the  evils  of  the  olden 
days  when  filters  were  upon  every  landing  almost  in  every  bar- 
rack, never  taken  down  and  supposed  to  last  for  a  lifetime,  adding 
impurity  to  the  water  instead  of  removing  it.  The  water  supply 
to  large  institutions,  to  barracks,  prisons,  hospitals,  and  other 
places  in  which  there  are  a  large  number  of  people  congregated 
ought  to  be  supplied  filtered  on  a  large  scale  and  fit  for  drink- 
ing, and  as  far  as  I  know  the  best  means  of  filtering  on  a 
large  scale  is  certainly  through  sand.  I  have  seen  this  on 
several  occasions  and  in  many  places.  A  sand  filter  properly 
constructed,  properly  laid,  with  sufficient  depth,  and  the  rate  of 
flow  through  ij;  so  guarcled  as  not  to  be  excessive  will  yield 
water  as  a  rule  pure,  unless  at  the  source  the  water  is  in  an 
exceedingly  bad  condition.  Sand  will  certainly  render  ordinaiy 
water  potable  in  the  majority  of  cases.  But  there  are  certain 
conditions  in  which  we  cannot  depend  upon  filtration  at  all; 
such  conditions  are  seldom  to  be  found  m  civil  life,  but  are 
frequent  in  military  service,  and  the  means  of  dealing  with 
them  may  be  at  times  useful  in  civil  life. 

Now,  IS  it  possible  to  add  anything  to  water  that  will  render 
it  absolutely  sterile  ?  Is  it  possible  under  our  present  knowledge 
of  infectious  disease  to  render  water  sterile  without  submitting 
it  in  any  way  to  a  filtering  action  ?  I  have  been  lately  making 
some  experiments  with  regard  to  this,  and  they  have  been  so 
far  as  I  have  gone  eminently  successful.  But  I  found  certain 
conditions  and  certain  things  occurring  during  this  series  of 
experiments  which  perhaps  increase  one's  knowledge  of  the 
whole  subject.  In  Germany  a  few  months  ago — eight  or  ten 
months — it  was  suggested  to  sterilise  a  suspected  water  with  a 
solution  of  bromine,  and  afterwards  to  decolorise  it  by  using  a 
solution  of  hyposulphite  of  sodium.  I  have  made  a  series  of 
experiments  to  test  this  sterilising  action  of  bromine,  as  it  would 
be  invaluable  in  many  cases  in  which  filters  failed,  or  in  which 
filtration  was  not  possible.  1  won't  weary  vou  by  reading  over 
the  details  of  all  those  experiments,  which  I  have  here,  but 
they  were  done  very  carefully,  under  conditions  which  I  think 
admit  of  no  fallacies.  The  icfea  of  the  experiments  was  to  place 
a  certain  quantity  of  typhoid  bacilli  (Bacillus  Tr/phosus)^  in 
water  after  incubating  it  in  a  bath  at  a  certain  temperature,  to 
try  whether  by  the  addition  of  a  certain  quantity  of  bromine, 
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you  could  sterilise  that  water,     (a)  100  cc  of  distilled  water 
were  placed  in  a  sterile  flask  and  one  loopf  ul  of  a  growth  of 
Bdcillxis   Typhosus  added^  and  diffused  in  the  water.     After 
incubating  the  flask  at  37^G.  for  48  hours  a  gelatine  plate  was 
made  with  1  cc.  of  the  water  and  incubated  at  22  degrees  C 
(b)  *2  cc.  of  the  working  solution,   that  is,  *06  grammes  of 
bromine  per  litre,  was  then  added  to  the  flask.     At  the  end  of 
fiye  minutes  the  water  being  still  coloured  with  the  bromiiie 
solution,  a  gelatine  plate  was  made  with  1  cc,  and  incubated  at 
22  degrees  C.      At  the  end  of  48   hours  plate  (a)  showed 
numerous    typhoid    colonies,    plate   (b)    was    sterile.      After 
incubation   ^or  7  days   plate   (a)  had   become   crowded  with 
colonies,  but  plate  (b)  showed  no  growth,  and  has  remained 
sterile  up  to  the  present  day.     Plate  (b)  was  the  one  treated 
with  bromine.    This  experiment  was  made  with  distilled  water. 
I  then  made  a  second  series  of  experiments  with  stream  water, 
that  is,  a  water  highly  polluted.     The  Bacillus  Typhosus  was 
added  to  the  stream  water  and  incubated  at  37^  C.  lor  48  hours. 
A  gelatine  plate  was  then  made  with  i  cc.  (plate  a).     To  100 
cc.  of  the  stream  water  and  B.  Typhosus  '2  cc.  of  the  working 
bromine  solution  was  added  and  incubated  for  48  hours ;  after 
five  minutes  a  plate  was  made  with  i  cc.  (plate  b).    The  incuba- 
tion was  continued  for  several  days ;  plate  (a)  rapidly  liquefied, 
and  plate  (b)  treated  with  the  solution  showed  after  a  week's 
time  only  one  mould  and  a  colony  of  Proteus  Vulgaris. 

Then  it  occurred  to  me  that  it  was  possible  the  organic 
matter  and  free  ammonia  in  the  water  had  so  reducea  the 
strength  of  the  bromine  that  tliey  actually  prevented  its  acting 
in  such  dihite  quantities  as  I  liad  hitherto  worked  with.  1 
therefore  made  a  further  experiment,  by  taking  a  series  of 
working  solutions,  and  adding  tliera  te  artificially  polluted  water, 
making  a  chemical  analysis  at  the  same  time.  I  found  that 
what  I  had  suspected  had  really  occurred,  i,e,^  that  the  organisms 

E resent  in  the  water  and  the  organic  matter  required  more 
romine  solution  than  1  had  calculated  on,  and  by  increasing 
this  to  a  very  small  extent  I  found  that  I  sterilised  the  water 
completely. 

The  following  experiment  was  arranged  to  test  the  power  of 
bromine  on  a  water  containing  B,  Typhosus  and  artificially 
polluted  with  broth  (non-sterile) :  four  sterile  flasks  were  taken 
and  inte  each  100  cc.  distilled  water,  2*3  cc.  broth,  and  one 
loopful  of  a  growth  of  B.  Typhosus  were  placed.  The  flasks 
were  labelled  (a),  (&;,  fc),  and  (d),  and  then  incubated  at  37*^  C. 
for  24  hours.  The  next  day,  iFor  control  purposes,  gelatine 
plates  were  made  with  one  cc.  of  the  contents  of  each  of  the 
flasks,  then — to  flask   {a)   '2  cc.    of   the  working  solution   of 
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bromine  was  added  (*06  gr.  per  litre) ;  to  flask  (b)  '3  ec.  of  the 
working  bromine  solution  was  added  ("09  gr.  per  litre) ;  to  flask 

(c)  '5  cc.  of  the  working  bromine  solution  was  added  ('15  gr. 
per  litre) ;  to  flask  (d)  '6  cc.  of  the  working  bromine  solution 
was  added  ('18  gr.  per  litre).  At  the  end  of  five  minutes 
gelatine  plates  were  made  with  one  cc.  of  the  contents  of  each 
flask.  All  the  plates  were  incubated  at  22°  C.  The  first  series 
of  plates,  Le.f  the  control  plates,  rapidly  liquefied ;  the  second 
aeries  showed  no  growth  for  48  hours ;  after  72  hours  liquefying 
colonies  appeared  in  the  plates  from  flasks  (a)  and  (6).  After 
96  hours  the  plates  from  flasks  (a)  and  (b)  were  liquefied,  but 
the  plate  from  flask  (c)  showed  only  one  colony  and  flask  (rf) 
remained  sterile.  After  seven  days'  incubation  the  plate  from 
flask  (c)  stQl  showed  only  one  colony,  and  the  plate  from  flask 

(d)  still  remained  sterile.  I  made  a  chemical  analysis  of  the  water 
with  which  I  had  been  dealing,  and  the  result  of  that  chemical 
analysis  showed  that  it  contained  3*753  parts  of  free  ammonia 
per  100,000,  and  9*5  parts  of  albuminoid  ammonia  per  100,000, 
that  it  was  more  highly  polluted  than  a  water  one  would  be 
likely  to  get  from  the  effluent  of  a  sewage  farm. 

Now  ^rom  these  experiments  it  appeared  that  bromine, 
present  to  the  extent  of  '06  grammes  per  litre,  would  destroy  B. 
typhosus  when  present  in  a  water  polluted  to  a  greater  extent 
tnan  a  sewage  effluent  or  any  water  that  is  likely  to  be  used  for 
drinking  purposes.  Having  arrived  at  this  result,  the  next 
point  I  had  to  deal  with  was  how  to  get  rid  of  the  colour  and 
taste  of  the  bromine.  This  was  done  by  adding  to  each  litre  of 
water  containing  the  '16  grs.  bromine,  sodium  hyposulphite 
0*095  gramme  and  sodium  carbonate  '04  gramme.  The 
colour  immediately  disappears ;  the  water  had  a  pleasant  sharp 
taste,  and  no  odour  of  bromine  whatever  could  be  detected 
in  it. 

In  mentioning  these  experiments,  there  are  one  or  two 
things  which  strike  one  in  them.  We  often  hear  about  the 
antagonism  which  exists  between  chemical  and  bacteriological 
examination.  In  truth,  one  helps  the  other;  one  is  largely 
dependent  upon  the  other.  1  could  not  help  noticing  in  these 
experiments— I  have  only  quoted  the  results  of  a  few  of  them 
here,  they  numbered  upwards  of  40  altogether — how  much  the 
presence  of  organic  matter  in  the  water  mfluenced  more  or  less 
the  growth  of  the  pathogenic  forms  in  that  water.  In  perfectly 
pure  distilled  water  the  B,  typliosus  appeared  to  have  no  power 
of  multiplication  whatever ;  but  if  you  added  to  that  water  a 
broth  culture,  t.e.,  if  you  made  that  water  impure,  and  gave  to 
it  the  characteristics  of  polluted  water,  the  bacilli  not  only 
remained  in  the  water  but  appeared  to  increase  in  number. 
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We  often  hear  it  said  that  a  chemical  analysis  gives  ns 
no  indication;  I  think  on  the  contrary  it  gives  us  a  very 
excellent  indication ;  it  tells  us  under  what  conditions  a  specific 
organism  introduced  into  water  is  likely  to  spread,  multiply,  and 
propagate  itself.  In  pure  distilled  water,  a  water  which  we  call 
chemically  pure,  these  organisms  do  not  appear  in  any  way  t6 
increase ;  whether  they  die  out  or  not  I  am  not  at  present  quite 
certain.  Certainly  they  do  not  appear  to  increase  as  far  as  my 
observations  go,  and  it  shows  us  that  after  all  we  must  rely  to  a 
large  extent  on  chemical  analysis  to  show  us  the  condition  of 
the  water,  and  on  bacteriological  examination  of  the  water  to 
define  what  the  organic  matter  really  is,  whether  it  is  due  as  it 
may  be  to  animal  life  or  simply  to  vegetable  material. 

Now,  this  principle  I  have  tried  to  explain  to  you  to-night 
is  one  which  has  been  exercising  our  thoughts  a  good  deal  lately 
on  account  of  the  excess  of  enteric  fever  in  India,  where  it  is 
impossible  to  resort  to  the  system  of  filtration  and  those  means 
of  purifying  water  which  we  find  here  in  England  at  the  present 
day.  If  we  can,  by  adding  to  water  some  such  solution  as  I 
have  here  foreshadowed,  and  render  that  water  sterile,  I  think 
we  may  perhaps  to  a  certain  extent  reduce  the  mortality  from 
that  disease  in  India  and  other  tropical  countries  where  it  has 
proved  so  fatal. 

There  is  another  method  which  is  being  introduced — I  am  not 
sure  by  whom — and  I  have  been  making  some  experiments  with 
it  also.  It  was  suggested  to  me  as  coming  from  Vienna  last 
year;  it  promises  n^^ults,  but  certainly  they  are  not  so  good  as 
those  I  have  ah'eady  mentioned.  I  allude  to  calcium  hypo- 
chlorite. The  gi*eat  difficulty  I  have  found  with  this  substance 
is  its  insolubility.  Water,  containing  '02  grs.  of  this  substance 
per  litre,  was  seeded  with  B.  Typhosus ;  plates  were  made  and  in- 
cubated and  remained  sterile  after  seven  days.  The  experiments 
which  I  made  may  be  briefly  summed  up  as  follows  :  B.  Typhosus 
was  placed  in  distilled  water  and  incubated  24  hours  at  ^7^  C, 
plates  were  then  made  and  numerous  colonies  of  B.  Typhosus 
grew  after  48  hours'  incubation  ;  calcium  hypochlorite  was  then 
added  in  the  proportion  of  '02  per  litre ;  15  minutes  later  plates 
were  made  and  incubated  at  22°  C.  and  the  plates  were  still 
sterile  after  10  days*  incubation. 

The  third  series  of  experiments  was:  water  polluted  with 
broth,  seeded  with  B,  Typhosus^  and  incubated  at  37°  C,  it 
became  crowded  with  colonies;  calcium  hypochlorite  was  added 
and  after  15  minutes  plates  were  made,  and  no  growth  has  yet 
appeared  on  the  plates,  although  they  were  made  11  days  ago. 
These  experiments  are  very  recent  and  I  do  not  know  whether 
the  plates  will  remain  sterile  for  any  time.     I  should  be  sorry 
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to  accept  the  results  yet,  and  simply  give  them  as  perhaps  some- 
wliat  a  new  departure  in, the  lines  of  purifying  water. 

I^ow,  I  pass  on  from  this  method  of  chemically — if  I  may  so 

call  it— sterilising  water  to  that  system  which  is  one  of  the 

oldest  and  well  known  to  you  all,  that  is,  submitting  water 

to    the  action  of  heat  in  some  form  and  thus  sterilising  it, 

From  my  own  experiments,  I  think  that  water  can  be  sterilised 

for  all  practical  purposes  without  boiling  it.      My  colleague, 

Professor  Wright,  has  been  making  some  experiments  upon  the 

typhoid  organism.     I  have  been  doing  the  same.     We  both 

"*ve  found  that  in  making  the  typhoid  vaccine  you  can  destroy 

tte  organism  at  a  temperature  somewhat  between  60°  or  65°  C 

■*  now  think  it  is  not  necessary  to  quite  boil  the  water.      I 

^  perfectly  satisfied  that  if  it  is  raised  to  60°  or  70°  C,  as 

'^rds  the  micro-organisms  of  cholera  aud  enteric  fever  it  is 

Practically   rendered    sterile.     The    plan    which   has   been   in 

^  in  military  life  for  military  purjwses  generally,  and  also  in 

''^jr  civil  districts — as  at  Maidstone — has  been  simply  to  boil 

the  Mrater,  and  perhaps  after  all  there  is  no  simpler,  no  surer, 

^nd  no  better  method,  if  people  will  only  do  it,  tnan  simply  to 

*^il  ^water  to  render  it  sterile.     But  boiling  takes  time,  and 

^hen    you  have  to  deal  with  the  community  at  large  you  will 

find  "that  they  do  not  often  wait  for  water  to  come  to  the  boil. 

-And    ^s  far  as  soldiers  are  concerned,  the  soldier  is  very  apt  to 

«tick  ^  lis  mug,  or  whatever  vessel  he  has,  into  the  water  and 

take  it;  away  long  before  it  reaches  the  point  at  which  water  is 

lenA^^^  safe. 

,    ^  *^^re  have  been  one  or  two  methods  of  late  introduced.     I 

^J^     no  practical  experience  of  them  ;  they  are  under  investi- 

8~^^  now.     In  this  direction.  Monsieur  Desmaroux's  apparatus, 

whiel^  may  be  seen  in  the  corridor  of  the  Museum,  is  under  in- 

7|^  ^Sation  at  Netley  for  the  War  Department,  but  we  have 

7?^^     unable  to  make  any  experiments  with  it  yet.     However, 

^^  t^^inciple  is  sufficiently  interesting,  to  allow  me  to  mention  it 

^^'^^  although  I  have  no  practical  knowledge  of  its  results,  or 

^*  ^^Hat  it  does.     It  simply  consists  in  taking  water  at  a  certain 

P^^Xire,  and  heating  it  in  caissons  to  a  temperature  of  about 

^^  ^  to  120°C.  as  required  ;  the  incoming  water  cools  the  water 

P^^Jtig  out,   and   obtains   a   certain   amount   of   heat   before 

V*^^ng  into  the  caissons.     Now,  the  great  advantage  of  this,  as 

i*^  ^  one  can  see,  is  the  rapidity  with  which  the  sterilisation — 

it  the  water  is  sterilised — is  performed.     I  have  no  reason  for 

saying  it  is  not  sterilised,  because  I  have  no  practical  experience 

of  it.    But  from  the  experiments  which  have  been  made,  the 

results  of  which  have  been  placed  in  my  hands,  it  appears  that 

it  does  sterilise  water.      The   great   advantage  is  the   rapid 
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delivery,  and  as  far  as  we  in  military  service  require  water,  the 
system  is  no  doubt  a  sound  one  and  the  principle  upon  which  it 
is  worked  good.  One  can  state  as  far  as  I  understand  it  that 
none  of  the  dissolved  gases  in  the  water  escaped;  the  water 
certainly  that  I  tested  appeared  to  differ  in  no  way  from  that 
which  went  into  the  steriliser ;  it  was  apparently  as  well  aerated, 
as  far  as  physical  characteristics  could  be  discerned,  as  that 
which  went  in ;  but  I  have  no  further  knowledge  as  to  whether 
it  absolutely  sterilises  water.  Ejiowing,  however,  the  conditions 
under  which  pathogenic  organisms  can  be  sterilised  in  water,  I 
think  there  is  no  doubt,  if  it  is  submitted  for  7, 8,  or  10  minutes 
to  the  temperature  of  100^  C.  to  120' C,  it  is  rendered  compara- 
tively sterile  and  free  from  danger.  But  I  cannot  speak  with 
more  certainty  of  it  than  this,  because  the  matter  is  as  far  as  I 
am  concerned  sub  judicey  but  it  appears  to  me  that  it  supplies  a 
want  which  we  all  have  up  to  the  present  experienced.  For  I 
confess  honestly  that  of  all  the  questions  that  have  bothered  me 
for  years  past  the  most  difficult  one  has  been  the  purification  of 
suspected  water  supplies,  where  we  have  young  men,  such  as 
soldiers,  to  deal  witn,  depending  possibly  upon  sources  which 
are  anything  but  advisable. 

With  these  few  brief  observations  I  venture  to  place  the 
subject  before  you,  in  the  hope  that  it  will  lead  to  some 
discussion  ;  for  it  is  a  subject  which  interests  us  all,  a  subject 
which  at  the  present  day  stands,  I  may  say,  almost  in  the  fore- 
front of  sanitary  work.  We  see  around  us  day  by  day  a 
number  of  cases  of  enteric  fever ;  one  cannot  help  noticing  that 
even  here  in  London  there  is  more  enteric  fever  than  there 
ouf^ht  to  be.  Anyone  who  has  studied  those  admirable  charts 
wliich  the  medical  officer  for  the  County  of  London,  Mr.  Shirlej 
Murphy,  has  prepared,  cannot  fail  to  see  that  there  is  a  verj 
close  relationship  between  the  increase  of  enteric  fever,  or  a1 
least  its  prevalence,  in  London,  and  the  conditions  of  the  w^atei 
supply.  I  hope  tliat  someone  who  has  had  practical  experience 
of  tliis  very  interesting  subject  will  enable  us  to  come  to  some 
broad  conclusions  with  regard  to  it  and  lielp  to  diffuse  useful 
information. 


Rev.  F.  Lawrenx'B  (Westoe  Yicaraj2:e)  said  he  was  the  Chairman  o 
a  Council  in  the  East  Riding,  and  their  small  village  suffered  fron 
inferior  water.  He  was  Vicar  of  that  parish  and  Hon.  Secretary  o 
the  Church  Sanitary  Association,  whose  object  was  to  aid  the  elerg; 
in  taking  an  active  interest  in  sanitation.     The   Church  Sanitar 
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A^^Hociation  sought  to  teach  the  necessity,  inter  alia,  of  a  pure  water 
supply.  They  had  had  a  ma^ifioent  sermon  that  eveDing,  and  he 
wished  it  could  have  beeo  delivered  in  every  cathedral,  in  every 
church,  and  in  every  chapel  io  the  United  Kingdom,  and  indeed 
wherever  English  was  spoken.  If  it  was  wrong  for  parents  to  neglect  " 
the  education  of  their  children,  it  was  worse  to  give  them  water  to 
drink  which  might  kill  them.  There  was  a  moral  responsibility  in 
regard  to  a  pure  water  supply,  and  this  truth  ought  to  be  driven 
home  by  every  minister  of  reMgion  and  every  teacher*  The  Founder 
of  their  religion  cared  as  well  for  the  body  as  the  soul,  and  this 
concern  for  the  temporal  welfare  of  the  people  manifested  by  the 
Christian  Church  was  increasing  in  influence  in  every  part  of  the 
world.  It  was  to  be  hoped  that  all  Christians  would  he  tauglit  that 
it  was  their  duty  to  care  as  well  for  the  body  as  the  soul. 

^fr.  Wolff  Defbies  (London)  remarked  that  he  had  little  to  con- 
tribute to  the  discussion,  if  discussion  were  possible  on  a  paper  in 
which  so  much  must  commend  itself  to  those  who  had  any  experience 
on  the  subject.  He  had  listened  to  Professor  Notter  with  eonsider- 
able  edification,  for  the  paper  gave  in  practical  form  the  net  result 
of  many  things  which  had  been  floating  in  the  air.  As  to  the  prac- 
tical possibilities  of  the  Pasteur  lilt  rat  ion  on  a  large  scale,  which  he 
was  in  a  position  to  discuss  from  ateclmical  point  of  view,  he  thought 
that  they  liad  not  quite  said  the  last  word  on  the  subject  of  this 
class  of  filtration.  It  had  been  the  constant  policy  of  those  who, 
both  in  Prance  and  in  this  country,  were  concenied  in  introducing 
that  method,  a^er  having  once  successful ly  contest^^d  their  patents  in 
the  courts  of  law,  to  refrain  from  preventing  the  use  of  any  cognate 
materials  which  might  infringe  those  patents,  in  order  that  a  parent 
patent  shouki  not  affect  so  important  and  vital  an  interest,  placing 
the  whole  community  upon  the  intelligence  and  efforts  of  one  set  of 
men.  It  was  therefore  possible  that  analogous  filters  to  the  Pasteur 
might  arise  and  present  its  advantages  in  even  an  improved  form. 
He  thought,  however,  that  bacterial  filters  in  their  present  form  were 
adecjuate  to  the  ourposes  contemplated  by  the  paper*  The  defects  to 
which  Professor  Notter  had  alluded  mainly  referred  to  the  mechanical 
construction  of  the  filter  eases,  and  had  been  remedied  by  now.  For 
instance,  the  question  of  joints.  When  Prtifessor  Notter  spoke  of 
the  joints,  he  doubtless  had  in  his  mind  tin?  portable  and  not  the 
fixed  form  (Professor  Notter:  Quite  so.)  As  he  knew  the  man  who 
made  the  portable  joint,  and  the  circumstances  under  which  it  was 
made,  he  thought  he  might  say  that  the  joint  was  an  improvisa- 
tion made  under  urgent  demand  was  decidedly  unsuccesstnl,  but 
there  were  obvious  means  of  making  a  joint  of  a  filter  of  whatever 
mse  sound  and  practicable.  Then  slowness  was  urged  against  this 
eiM§  of  filter ;  but  be  had  never  known  it  to  arise  except  from  one  I 
cause — the  attempt  to  get  a  higher  duty  out  of  the  filter  than  the 
nature  of  the  water  allowed.  If  they  had  regard  to  the  nature  of 
the  water  and  put  in  a  filter  of  a  proper  size,  hi^  own  experience  was 
that  with  tliis  class  of  filter  any  quantity  of   \^'ater  could  be  ^ot^ 
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and  that  there  would  be  no  trouble  in  the  working.  In  India, 
from  reports  that  were  continuously  sent  to  him,  the  use  of  these 
filters  had  extended  enormously.  A  number  of  jails  had  adopted 
this  particular  system  and  it  had  worked  efficiently,  satisfactorily,  and 
without  trouble.  He  mentioned  this  result  not  so  much  in  criticism  of 
the  particular  apparatus  that  happened  to  be  installed,  as  an  evidence 
of  the  fact  that  when  installed  by  competent  persons  with  due  regard 
to  size,  bacteriological  filtration  gave  a  serviceable  and  practical  result. 
He  desired  before  passing  from  the  subject  of  filtration  to  offer  a 
word  of  caution.  The  manufacture  of  a  bacterial  filter  is  at  present 
a  purely  empirical  business.  The  substance  used  is  a  complex  mass 
of  various  materials,  and  is  not  merely  china  clay ;  and  it  requires  the 
highest  skill  in  pottery  to  produce  a  uniform  result  in  respect  of 
sterilising  capacity.  It  was  the  difficulty  of  obtaining  a  trustworthy 
result  which  accounted  for  the  fact  that  Pasteur  tubes,  for  example, 
have  up  to  now  only  been  produced  in  the  cylindrical  form,  great 
as  the  temptation  is  to  produce  them  in  other  forms.  When  they 
heard  from  Professor  Notter  that  Pasteur  filters  which  will  be  found 
invariably  sound  can  be  produced  one  after  another  it  did  not  mean 
that  this  occurred  by  accident  or  was  a  simple  matter.  It  was  due 
to  a  constant  sedulous  supervision,  an  accuracy  of  manipulation, 
exercised  under  the  control  of  a  master  potter  who  had  made  the 
subject  his  special  study  for  over  fifteen  years ;  and  with  all  this  skill 
some  thirty  per  cent,  of  the  finished  tubes  were  rejected  on  test.  In 
contemplating  a  possible  alternative,  it  was  therefore  of  quite  as 
much  importance  to  have  adequate  guarantees  of  this  inflexible  and 
competent  control  as  to  obtain  an  adequate  intrinsic  efficiency  in  the 
material  itself.  He  could  not  conceive  anything  more  disastrous  to 
the  progress  that  has  undoubtedly  been  made  in  water  purification 
than  the  admission  of  possible  alternatives  to  satisfactory  methods 
on  the  ground  of  laboratory  examination  of  individual  examples 
that  were  satisfactory,  without  obtaining  complete  evidence  that  such 
control  in  manufacture  was  exercised,  and  that  the  articles  supplied 
in  general  commerce  were  identical  with  those  furnished  to  labora- 
tories and  to  firms  who  habitually  supply  laboratories ;  and  while 
personally  he  felt  every  desire  that  this  industry  should  prosper  and 
extend  to  the  creation  of  other  t\  pes  of  the  same  kind,  he  felt  that 
it  was  only  on  that  condition  that  it  could  do  so.  He  had  spoken 
much  longer  than  he  intended,  and  could  only  attribute  it  to  the  fact  of 
the  suddenness  with  which  he  had  been  called  upon.  In  the  language 
of  some  old  French  writer  he  could  say  that  if  he  had  had  more  time 
to  think  it  over  he  would  have  spoken  at  less  length.  The  point  for 
him  as  a  practical  man  was,  supposing  he  had  a  water  supply  for  an 
institution  or  a  field  expedition  to  fit  with  an  apparatus  for  sterilisa- 
tion, should  he  suggest  an  apparatus  worked  by  heat  or  one  worked 
by  filtration  ?  In  regard  to  the  question  of  filtration  in  field  service 
the  amount  of  practical  experience  available  was  not  large,  and  he 
would  sooner  be  guided  by  the  experience  of  Professor  Notter  than 
he  would  by  his  own.  But  he  saw  no  theoretical  reason  why  an 
efficient  method  of  cold  sterilisation  by  filtration  could  not  be  pro- 
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^ded  by  existing  means,  and  it  was  his  personal  belief  that  it  could. 
He  was  perfectly  ready  to  admit  that  so  far  as  field  service  is  con- 
cerned, where  the  filter  had  to  be  carted  about,  a  single  filter 
'^  for  several  hundred  men,  and  there  were  difficulties  of  trans- 
port, filtration  is  not  an  easy  matter.     On  the  other  hand,  he  was 
y^te  certain  that  sterilisation  by  heat  on  any  substantial  scale  was, 
mm  a  mechanical  point  of  view — he  would  not  discuss  the  bacterio- 
^9pcitl  question — also  not  an  easy  matter.     Practically  one  might 
oiu  the  apparatus  mentioned  by  any  name  one  chose,  but  they 
were    the  same  thing — steam  boilers  with  regenerative  chambers 
•lUehed.    Professor  Notter  had  alluded  to  this  as  a  recent  invention, 
bat  as  a  matter  of  fact  the  general  arrangements  dated  back  a  good 
'nwy  years,  ten  years  Dr.  Bideal  told  him.    The  first  real  application 
^  the  principle  of  which  he  was  aware  was  that  of  the  late  Charles 
Heracher,  who  certainly  did  as  much  as  most  men  on  the  question  of 
public  disinfection.    He  had  before  him  a  diagram  of  the  apparatus 
^^  gentleman  used ;  it  consists  of  a  heater  in  which  there  are  the 
'^lUar  chambers,  the  water  circulating  through  them  and  going 
^^u^  concentric  spiral  tubes ;  the  hot  water  goes  out  and  meets 
the  incoming  current  of  cold  water ;  the  whole  thing  worked  out  on 
^^^"^^generative  principle.    He  had  no  hesitation  in  admitting  that 
^  "^4i  had  occasion  to  consider  how  far  that  apparatus  would  be 
JJ^Utble  for  the  purposes  of  a  field  expedition,  and  how  far  he  should 
^  ]^5»tified  in  asking  the  authorities  to  consider  this  as  one  of  the 
pnet^icable  alternatives.    Acting  in  some  measure  on  independent 
•^*^  advice,  with  which  his  own  opinion  concurred,  he  came  to  the 
^'^^'^^losion  that  to  send  a  man  out  with  a  piece  of  machinery  involving 
*  **^^m  boiler  and  certain  other  things  into  the  desert  where  the 
^terials  for  repairs  were  not  available,  where  if  a  tube  burnt  out  it 
^^€i  not  be  replaced,  where  those  mechanical  difficulties  which  would 
^P  ^p  where  there  was  steam  under  pressure  could  not  be  readily  dealt 
Tr^^  ^n  the  spot,  and  the  future  of  the  water  and  the  health  of  the 
™^T^  might  be  compromised  in  consequence,  \^u»  a  step  not  to  be 
ukexx  until  every  other  means  had  been  exhausted.    On  that  ground  he 
^^  ^ct  feel  justified  in  asking  the  authorities  who  might  be  interested 
^^^usider  this  system  for  the  regenerative  sterilisation  of  water. 
^^    apparatus  they  saw   that  evening  appeared  to  be  an  elegant 
•J^Ptation  of  that  particular  principle.    He  had  no  doubt  that  within 
^  limits  of  strength  and  lightness— and  the  margin  of  strength  in 
^  ^!hae  of  rough  transit  was  large — it  would  be  an  alternative  well 
^^J^rring  of  consideration.     But  one  point  must  not  be  overlooked : 
^»ere  they  had  a  current  of  sterilised  water  passing  through  a 
DJUnber  of  continuous  partitions  separating  it  from  the  unsterilised 
^•ter,  it  was  necessary  to  have  something  very  substantial  in  the 
nature  of  a  joint.     Little  more  was  suggested  in  this  than  a  cement 
joiiit,  but  an  apparatus  with  fifteen  feet  of  cement  joint  was  liable  to 
ritk  at  some  point ;   a  leak  would  put  the  sterilised  and  unsterilised 
water  into  communication,  and  although  he  admitted  the  flat  surface 
gave  a  larger  cooling  surface  than  one  \iith  spiral  tubes,  he  thought  it 
vras  a  question  to  be  considered  whether  spiral  tubes  would  not  be  in 
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the  long  run  more  ntishctory  as  giving  a  sounder  joint.  He  merely 
mentioned  this  point  as  a  consideration  to  be  borne  in  mind  in  reg^ 
to  the  possibility  of  sterilising  by  heat  for  field  service,  but  in  coD8ide^ 
ing  the  application  to  institutions  with  a  large  supply  he  had  much  le»8 
doubt.  It  would  require  very  exceptional  circumstances  to  induce  one 
to  recommend  the  sterilisation  by  heat  on  a  large  scale  rather  than 
sterilisation  br  cold  if  it  can  be  conveniently  ammged.  Installations 
of  hundreds  of  thousands  of  giUons  had  been  erected  for  cold  steri- 
lisation, and  he  saw  no  reason  why  there  should  be  any  limit  to  the 
amount.  In  particular,  the  introduction  of  plant  working  with 
vacuum  instead  of  pressure  had  enabled  unlimited  quantities  to  be 
obtained  without  the  increase  of  weight  which  was  inevitable  in  a 
pressure  system.  These  remarks  were,  as  he  hoped  one's  remarks  on 
such  matters  always  would  be,  applicable  to  no  one  system  or  appa- 
ratus. It  must  be  taken  as  applicable  both  to  any  system  of  cold 
filtration  which  satisfied  the  bacterial  and  practical  conditions,  and  to 
any  svstem  of  regenerative  sterilisation  which  was  open  to  the  criti- 
cisms he  had  made.  Other  things  equal,  one  would  naturally  prefer 
a  process  which  does  not  require  heat,  and  judging  from  his  experi- 
ence of  the  last  three  years  and  the  accumulation  of  experience 
generally,  especially  in  this  country,  he  did  not  think  there  was 
ground  for  questioning  the  practicability  of  purifying  water  on  what- 
ever scale  by  means  of  cold  sterilisation.  That  sedulous  attention 
to  which  reference  had  been  made  was  only  required  in  installations 
where  it  was  attempted  to  get  more  water  through  the  tubes  than 
the  quality  of  the  water  allowed.  He  thought,  in  conclusion,  that 
they  would  find  that  cold  sterilisation  will  continue  to  be  the  favourite 
and  best  accredited  method  of  purifying  water. 

Dr.  S.  Eldeal  (London)  obser\'ed  that  the  subject  was  one  upon 
which  he  did  not  feel  qualified  to  speak,  because  he  had  had  no 
experience  of  barracks  nor  of  prisons.  He  supposed  that  on  the 
whole  in  prisons  the  amount  of  water  drunk  per  head  of  the  popu- 
lation would  be  greater  than  in  barracks,  and  it  would  be  interesting 
to  ascertain  the  statistics  in  regard  to  institutions  of  that  character 
compared  with  the  quantity  used  for  drinking  purposes  in  muni- 
cipalities and  towns.  With  regard  to  filters,  animal  charcoal  was 
very  much  maligned  and  was  looked  upon  as  a  thing  of  the  past. 
But  Professor  Notter  in  his  criticisms  of  the  disadvantages  of  animal 
charcoal  mentioned  a  fact  apt  to  be  forgotten,  viz.,  that  substances 
like  albumen  will  pass  through  a  charcoal  filter  without  being  in  any 
way  acted  upon,  whereas  the  products  of  the  putrefaction  of  such 
albumen — ptomaines,  poisonous  bodies,  enzymes — are  oxidized  by 
such  animal  charcoal.  Unsatisfactory  as  it  was  in  some  respecti, 
animal  charcoal  was  in  other  respects  a  very  desirable  filter,  inasmuch 
as  it  oxidises  the  ptomaines  or  poisonous  substances  which  may  be 
present  in  the  water.  Such  advantages  could  not  be  claimed  for 
spongy  iron;  in  fact,  it  increased  the  ammonia.  The  author's  de- 
scription of  Mr.  Kogers  Field's  sand  filter  was  most  interesting,  for 
they  were  told  that  it  had  been  worked  a  number  of  years  and 
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practically  yielded  a  st^^rile  filtrate.     Tliat  was  a  filter  vThich  should 
be  a  model  filter  for  every  water  company  in  London  to  imitate. 

Pbofebsob  Kotteh  ;  Of  course  the  s^and  has  been  changed  several 
times. 

Dn.  HiBBAii  aaid  this  showed  that  aand  filtration  was  possible, 
and,  as  it  gave  remarkably  good  results  it  was  a  pity  that  e^and  fil- 
tration as  a  rule  did  nut  give  such  good  results  as  Mr.  Field 
succeeded  in  obtaining  from  this  particular  sand  tilter.  lie  was 
not  quite  certain  whether  he  agreed  with  Profei?sor  Notter  in  regard 
to  the  duplicate  supply.  Under  certain  cireu instances  a  duplicate 
supply  was  desirable.  In  large  towns  where  one  could  have  a  supply 
of  sterile  water  for  drinking  purposes,  it  seemed  a  waste  of  money 
and  time  to  sterilise  the  water  used  for  flushing  closeta  and  sewers, 
or  in  case  of  tire.  In  dealing  with  barracks  or  prisons  it  was, 
howeirer,  quite  possible  to  sterilise  the  whole  water  supply  of  such 
a  small  commtinity;  but  in  dealing  with  large  towns  he  fancied  a 
duplicate  supply  was  well  within  health  con?*i derations  at  the  present 
time.  He  agreed  as  to  the  undesirahility  of  having  several  filters  in 
different  parts  of  a  building;  it  was  certainly  the  proper  thing  to 
have  the  whole  system  in  one  place,  either  as  a  bittery  of  tiltens, 
or,  if  possible,  sand  tiltration  of  the  quality  obtained  by  Mr.  Hogi^rs 
Field,  so  that  the  whole  sopply  would  he  under  one  control  and 
managed  by  one  ofBcial.  If  he  were  advisintj  tor  barracks  or  prisons 
be  should  say  put  in  a  supply  of  bacterial  li Iters.  There  had  bi^en 
a  qaestion  of  the  different  values  of  the  bacterial  filters  on  the 
market,  but  it  was  hardly  necessary  for  him  to  go  into  the  differences 
of  the  Pasteur- Chamber  land  and  other  filters  of  that  class.  Eeeently 
they  had  had  a  long  report  of  Drs,  Woodhead  and  Cartwright  Wood 
on  this  subject  for  and  against  both  the  Pasteur  and  the  Uerkefeld 
filter,  but  personally  he  was  inclined  to  favour  the  Pasteur-Chamber- 
land  filter,  as  the  friability  of  the  Berkefeld  filter  and  the  difficulty 
of  cleaning  it,  militates  very  considerably  against  its  use  in  practice 
on  a  large  8t*ale*  Professor  IS'otter  had  given  them  a  great  deal  of 
information  about  the  use  of  chemicals.  The  idea  of  using  bromine 
for  the  sterilisation  of  wat^r  was  by  no  means  new.  Thus  Dr.  Franck 
in  1883  used  Ki^^ehjuhr  impregnated  with  liquid  bromine,  and 
Fischer  and  Froskauer  In  their  experiments  also  used  siliceous  earth* 
In  1886  Bromidine,  a  mixture  of  bromide,  hromate  and  acid  sulphate 
was  suggested,  as  it  hherated  bromine  when  added  to  water ;  and  in 
1897  a  patent  was  applied  for  (No,  8094)  for  making  tabloids  of 
such  a  mixture  which  could  be  added  to  the  water  before  use,  (See 
also  Bideal,  Disinfectants,  pp.  72,  73;  Altmann,  P.  5793  of  1897; 
Schumberg,  Ph.  C,  38,  239;  and  Deutsch,  Med  Wochmechf,,  1S27, 
407).  Sodium  sulphite  and  sodiuai  hyposulphite  had  also  been 
su^ested  as  "  antibroms.'*  The  objection  to  stich  a  system  was  the 
consumption  of  a  certain  amount  of  bromine,  which  he  thought 
would  not  be  recommended  by  medical  men*  There  wei^e  die- 
advantages  about  the  use  of  bromine  for  st^erilisiog  water  w^hich  did 
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not  attend  calcium  hjpfxjblorite,  but  it  was  only  a  modification  o! 
the  old  idea  of  using  chlorine  or  bleaching  powder  for  effecting  the 
same  purpose.  Large  quantities  of  bromine  bad  to  be  added,  for  it 
was  absorbed  by  the  orgaiue  matter  pres>ent  in  the  v^Titer ;  this  waa 
apparently  not  the  ease  with  chlorine,  a  sraal!  quantity  of  which 
would  reduce  tbe  nnmber  of  organisms  in  the  water  very  consider- 
ably, '004  grs.  of  chlorine  per  litre  was  effective  in  reducing  tbe 
number  of  organisms  in  sewage,  and  that  was  a  very  different  matter 
to  the  "06  grs.  mentioned  by  Professor  Notter.  Very  remarkable 
and  intereetiug  results  l>ad  been  obtained  in  recent  years  by  Prof. 
Di'lepine  and  othern  in  tbe  germicidal  action  of  cblorini^.  Potassium 
permanganatt^  was  anotlier  subrstance  which  seemed  to  be  working 
wondeifully  in  India  as  a  germicide^  Dr.  Hankin  was  reported  to 
have  used  it  success lully  for  dealing  with  cholera  and  the  plague,  and 
it  might  also  be  useful  in  thi-  tidd  for  the  prevention  of  enteric 
fever,  especially  as  tbe  typhoid  organism  h  an  organism  which  18 
very  easily  killed,  althougli  as  a  jrermicide  permanganate  had  a  low 
value.  With  regard  to  sterilisation  by  heat,  Mr.  Wolff  De fries  bad 
mentioned  that  the  regenerative  principle  was  not  new.  The  ob- 
jection was  that  it  is  expensive,  but  it  was  to  be  remembered  that  if 
they  could  only  for  an  instant  bring  an  organism  to  tbe  particular 
temperature  at  wbieh  its  vital  agency  ceases,  then  no  consumption  of 
hi^at  theoretically  is  required.  It  was  therefore  a  f|oestion  as  to 
whether  it  was  possible  to  ensure  all  the  water  passing  through  such 
a  sterihser  being  raised  to  the  necessary  temperature,  and  then  cooled 
down  to  the  original  temperature  of  the  incoming  water.  He  con- 
gratulated Prof.  Xtitter  on  tlie  valuable  resume  of  tbe  subject  which 
be  had  given. 

Dr.  C.  Chlldr  (London)  said  that  Professor  Notter  had  treated 
the  subject  in  such  an  interesting  mannt-r  that  he  was  glad  to  add  his 
thanks  for  the  excellent  paper  they  had  lieard.  Paradoxical  as  it 
might  seem,  hv  wished  to  protest  against  the  filtration  of  water 
entirely ;  for  he  cherished  the  hope  that  they  would  live  to  see  ibe 
time  when  tht^  tilti'atinn  or  boiling  of  water  would  be  absolutely 
unnecessary.  What  he  earnestly  advocated  was  tbe  protection  of  all 
oor  water  supplies  and  tbe  prevention  of  pollution.  He  was  glad  to 
bear  the  remarks  of  the  Ecv,  Mr.  Lawrence  who  opened  the  discussion, 
for  above  all  things  they  required  to  stir  up  tbe  people  of  this  country 
and  to  insist  that  the  \vatt*r  which  we  used  should  not  be  polluted 
with  human  i\^crement.  He  understood  that  in  France  there  had 
been  a  very  considerable  reduction  in  the  amount  of  typhoid  i'ever  in 
the  Army  since  the  introduction  of  tbe  Pasteur-Cham berland  filter^ 
and  he  would  be  glad  to  know  if  any  similar  observations  had  been 
made  in  this  country.  The  great  objection  to  filtration  was  that 
however  skilfully  it  might  he  dune  it  could  not  be  regarded  as  in  any 
way  perfect.  They  had  had  reports  of  the  t\vo  classes  of  filters 
mentioned,  and  tbe  defect  seemed  to  be  that  of  allowing  micro- 
organisms sooner  or  later  to  pass  through  :  the  imperfection  in  these 
perfected  filters  seemed  in  fact  to  depend  upon  the  human  element — 


DISCUSSION. 


241 


the  difficulty  of  keeping  them  clean.  He  should  be  g\^  to  knoNr 
whether  anj  one  could  really  say  how  these  fillers  could  be  so  cleaned 
that  they  might  always  be  depended  upon  in  ordinary  life  for  yielding  i 
practically  stt?nlised  water.  He  would  be  glad  if  Profe^or  NotteT ' 
eould  ^ire  them  an  idea  of  what  recommendations  they  had  in  the 
Army  for  cleansing  these  filters,  whether  they  were  content  with  a 
mere  mechimical  cleansing  or  whether  they  submitted  the  filters  to 
boiling.  For  laboratory  purposes  they  were  accustomed  to  sterilise 
them  in  the  Autoclave,  or  in  Koch's  steriliser.  By  boiling  these  | 
filters  sufficiently  they  could  at  any  rate  destroy  any  bacteria  which 
might  have  passed  into  the  pores.  How  often  these  filters  should  be 
cleansed  was  another  pertinent  question.  Some  bacteriologists 
would  cleanse  them  once  a  week  at  least:  whereas  one  eminent 
authority  would  allow  the  slirae  to  accumulate  on  the  exterior,  and 
rely  upon  that  slime  for  efficient  filtration.  He  did  not  know 
whether  the  authorities  were  agreed  on  this  point  and  gave  in- 
structions how  often  domestic  filters  were  to  he  cleansed.  How  far 
could  they  rely  on  such  instructions  being  carried  out  in  ordinary 
life  ?  With  regard  to  bromine,  he  would  not  like  to  undertake  to 
answer  Dr.  Rideal's  question  as  to  its  injurious  effect  without 
knowing  the  definite  quantity  of  bromine  Professor  Notter  advocated 
for  sterilising  ordinary  water.  As  far  as  he  understood  a  very 
minute  quantity  of  bromine  was  required  for  sterilising  water  more 
polluted  than  an  ordinary  sewage  efl3uent,  and  he  would  not  be 
eaUed  on  to  use  so  much  for  ordinary  water.  What  was  the  quantity 
uaed  for  ordinary  domestic  water,  and  for  water  used  in  the  course 
of  a  campaign  when  water  bad  to  be  taken  from  rivers,  <Lc.  ?  The 
quantity  seemed  to  him  not  sufficient  to  be  worth  taking  into  con- 
sideration as  far  as  any  therapeuticiil  or  anti-therapeutical  effect  is 
concerned*  Dr.  Bideal  had  suggested  that  ptomaines  would  pass 
through  the  filters  unoxidised^  but  the  quantity  of  these  ptomaines 
would  be  so  very  small  that  they  could  not  barm  any  human  being; 
on  the  other  hand  a  number  of  microbe  a »  say  the  Bacilli  Tifphom^ 
which  might  pass  through  a  charcoal  filter  would  do  infinitely  more 
damage  than  a  small  amount  of  ptomaines  formed  by  other  micro- 
organisms. 

l>r.  SxDEiLL  (London)  explained  that  he  was  not  advocating  the 
use  of  animal  charcoal  filters.  Wliat  he  did  say  was  that  water 
should  be  well  oxidized  before  it  went  into  the  bacterial  filters,  then 
the  ptomaines  were  oxidized. 

The  Chaibmjik  (Dr.  Louis  C.  Parkes)  in  closing  the  discussion, 
SAid  that  with  regard  to  bromine,  he  preferred  that  no  chemical 
substance  should  be  added  to  water  with  a  view  to  sterilise  it ;  if  the 
water  was  not  sufficiently  pure  to  drink  then  it  ought  to  be  mado 
pure  by  some  other  wnj  than  the  addition  of  chemicals.  The 
continual  taking  of  small  quantities  of  bromine  or  other  substances 
added  to  water  might  in  time  have  a  considerable  adverse  influence  on 
the  health  of  water  consumers.     With  regard  to  the  heat  sterilisation 
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apparatus  they  bad  been  considering,  ha  thought  that  there  might  be 
a  future  before  it  for  certain  purposes,  but  it  ought  to  be  very 
carefully  considered  from  the  point  of  view  mejitioned  by  Mr.  Wolff 
Defries,  namely  the  connections  of  pipes  in  the  interior  of  the 
apparatus.  It  was  quite  evident  that  an  apparatus  which  had  such  a 
great  number  of  joints  must  be  constructed  in  the  first  instance  with 
very  great  ciire,  and  ought  to  be  periodically  examined  to  see  that 
nothing  w^ent  wTong  inside,  otherwise  there  might  be  establiabed 
channels  of  com  muni  cat  ion  between  the  sterilised  and  non-Bterilised 
water.  In  eoncltiding,  he  allied  the  company  to  accord  Profeasor 
Kotter  a  hearty  vote  of  thanks  for  his  interesting  paper. 

The  vot€  of  thanks  having  been  passed  with  acclamation, 

Professor  Notter,  in  acknowledgment,  thanked  those  present  for 
the  kind  way  in  w^hich  they  Iiad  received  his  paper.  In  answer  to 
the  question  as  to  the  exact  amount  of  bromine  he  proposed  to  use^ 
it  was  '06  gramme  to  a  litre  of  water.  The  amount  he  had  previously 
mentioned  was  for  the  worst  sewage  effluent  he  could  get,  and  he  did 
not  intend  to  use  the  laame  quantity  for  drinking  water.  For  bad 
water  '06  gramme  would  be  quite  enough. 
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Read  at  a  Sessional  Meeting  on  Wednesday ^  March  9^A,  1898. 


Whkn  I  was  invited  to  introduce  a  discussion  on  "Water-borne 
Typhoid  Fever,"  I  felt  that  a  great  honour  was  conferred  upon 
^e,  and,  at  the  same  time,  a  grave  responsibility.  One  could 
?^  help  wishing  that  the  introduction  of  such  a  difficult  and 
iDanortamt  question  had  been  entrusted  to  one  of  greater  ability 
*^d  ^der  experience. 

At  the  same  time  I  felt  conscious  of  possessing  two  qualifica- 
tions (shared,  I  believe,  by  all  those  who  have  given  much 
^nsideration  to  this  subject),  which  have  embol(£ned  me  to 
^^ertake  the  task  assigned  to  me.  The  first  qualification  is 
^^  distress  which,  as  a  medical  man,  I  have  always  felt  on 
^teessing  the  vast  amount  of  suffering,  loss,  and  death,  which 
^  allowed  to  take  place  in  this  country  through  one  of  the  most 
preventable  of  diseases ;  together  with  a  loathing  of  the  filthy 
"*Wts  through  which  such  foul  and  widespread  pollution  of  our 
^P'tixgg,  streams,  rivers^  &c.,  is  still  suffered  to  go  on,  and 
^iut>tigh  which  doubtless  much  of  the  prevalent  typhoid  fever  is 
P^^J^igated. 

*-*ie  second  qualification  is  the  long  cherished  determination 
^jio  my  humble  best,  whenever  the  opportunity  came,  for  the 
^^Ution  of  this  widespread  pollution,  and  for  the  prevention  of 
^^  destructive  plague  of  typhoid  fever. 

lu  dealing  with  this  question  it  will  be  convenient  to  consider 
^?^tately  three  aspects  of  the  subject : — 

(1)  Proofs  that  typhoid  fever  is  frequently  water-borne ; 

(2)  Ways  in  which  the  infectious  material  is  conveyed 

from  the  patient  into  water  used  for  drinking ; 

(3)  Means  by  which  this  pollution  may  be  prevented. 

The  third  of  these  (t.«.,  the  prevention  of  pollution)  will  be 
chiefly  considered  in  this  paper. 

Ample  evidence  with  regard  to  the  convection  of  typhoid 
fever  by  water  is  to  be  found  in  the  numerous  reports  to  the 
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Privy  Council  and  to  the  Local  Government  Board;  in  thew 
history  and  sammarv  of  205  outbreaks  between  1858  and  189^^ 
by  the  late  Ernest  Hart ;  in  the  careful  records  by  Dr.  Budd^ 
and  numerous  other  observers. 

It  must  be  admitted  that   in '  many  of  these  records  th^** 
evidence  is  very  defective. 

The  custom  is  too  common  in  this  country  to  look  only  for-^ 
a  polluted  water-supply  as  the  cause  of  lyphoid  outbreak ;  to^- 
make  no  further  enquiry  when  such  pollution  has  been  de — 
tected;  and  to  rest  content  with  this  evidence  as  a  positive 
demonstration  of  cause  and  effect. 

The  strength  of  proof,  however,  that  the  drinking  water  has 
been  a  freouent  cause  of  outbreaks  lies  in  the  large  accumula- 
tion of  eviaence,  which,  if  not  certain,  is  at  least  in  the  highest 
degree  probable ;  and  in  the  fact  that  in  a  considerable  number 
of  these  recorded  cases  the  evidence  hardly  seems  to  admit  of 
any  reasonable  doubt. 

Nature  of  the  TPyphoid  Fever  Poison. 

The  poison  of  typhoid  fever  is  contained  in  the  bodies  of 
those  suffering  from  this  disease,  e^cially  in  the  discharges 
from  the  intestine,  and  in  the  urine. 

The  poison,  in  the  opinion  of  our  best  authorities,  consists  of 
living  organisms, — the  typhoid  bacilli, — and  their  products. 
These  bacilli  can  grow  and  multiply  in  tlie  body  of  man,  causing 
the  disease  which  we  know  as  typhoid  fever.  After  they  have 
left  the  body  of  the  patient  these  bacilli  can  grow  and  multiply 
in  the  surroundings  and  in  the  food  of  man,  ^.gr.,  in  polluted  soil, 
in  water,  and  in  milk. 

They  may  thus  become  capable  of  infecting  a  very  large 
number  of  people. 

The  poison  of  typhoid  fever  is  very  rarely  conveyed  directly 
from  the  sick  to  the  healthy,  excepting  where  there  is  neglect 
of  cleanliness,  of  disinfection,  and  of  ordinary  sanitary  precau- 
tions. 

Ways  in  which  the  Typhoid  Fever  Poison  may  be 
conveyed. 

The  poison  of  typhoid  fever  may  be  conveyed  from  a  patient 
to  other  individuals — 

(1)  By  contact  with  the  body,  clothing,  bedding,  utensils,, 
and  other  things  which  have  been  pollutea  with  the  discharges 
of  the  typhoid  fever  patient;  unless  care  has  been  taken  with 
regard  to  cleanliness  and  disinfection. 
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(2)  Through  the  au*,  coining  either  from  the  soil,  or  from 
"'^^  sewers,  cesspits,  or  other  deposits  which  have  been  con- 
t^niinated  with  the  dischar^  from  typhoid  fever  patients. 

(3)  Through  ordinary  food,  especially  drinking-water  and 
"^^j  which  have  been  exposed  to  air  contaminated  in  the  ways 
naentioned  above,  or  have  been  jwlluted  by  deposits,  leaking 
5®^P*t8,  drains,  sewers,  &c.,  containing  discharges  of  typhoid 

IJ^  probable  also  that  the  poison  is  not  unfrequently  con- 
▼eyed  through  oysters  and  other  shell  fish  which  have  been  in 
^^^*°*®ct  with  polluted  water ;  and  possibly  through  ices,  water- 
^^^^^  and  various  other  food  materials  which  have  not  been 
^^^?^^  before  bein^  eaten. 

-*^«at  it  is  possible  for  the  typhoid  fever  poison  to  be  conveyed 

y  any  Qf  ^Yie  wavs  thus  summarised  will  be  generally  admitted ; 

^  ^iithorities  differ  as  to  which  is  the  most  probable,  or  the 

"^r  '^^ent  channel  through  which  it  is  carried. 

.^^    have  myself  recentlv  had  the   opportunity  of  bringing 

^^  the  Epidemiological  Society  of  London  the  remarkable 

^^^ence  of  typhoid  fever  in  Munich  up  to  the  year  1880,  and 

7?  ![^id  abolition  from  that  city  since  that  time.     The  historjr 

^3^hoid  fever  in  Munich  indicates  that  the  conditions  of  soil 

^J  and  underneath  houses  may  be  an  important  factor  in  the 

I^^Uction  of  typhoid  fever,  and  that  in  tracing  out  the  causes 

J   ^^  epidemic  the  conditions  of  the  soil  should  not  be  over- 

^^.    This  possible  source  of  typhoid  fever  has  not  received 

"'^^^ient  attention  in  this  country.) 

.,  "^liatever  differences  of  opinion  may  prevail  with  regard  to 
^^  ^ost  probable  or  most  frequent  channel  of  infection,  we 
^  Viouna  to  take  all  these  possibilities  into  consideration  in 
TUr'^S  ^^^  ^^^  origin  of  attacks  of  typhoid  fever, 
^ore  than  this,  it  is  desirable  to  make  allowance  for  some 
P^^*^iWe  channel  or  manner  of  convection  with  which  we  are  as 
y®^  Unacquainted. 

The  Prevention  of  Pollution  of  our  Water 
Supplies. 

If,  In  dealing  practically  with  the  complicated  problems  pre- 
sented to  us  m  the  outbreaks  of  infectious  disease,  we  are  to 
^ait  until  we  obtain  absolute  proofs  of  their  origin  and  manner 
of  convection,  we  shall  remain  continuously  inactive. 

However  much  we  may  doubt  and  differ  with  regard  to  the 
most  usual  origin  and  manner  of  infection  with  typhoid  fever, 
we  may  at  any  rate  predict  this  much — 

That,  if  we  make  full  and  proper  use  of  the  acquired  know- 
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led^  which  is  at  our  disposal  with  resard  to  the  causes  of 

typhoid  fever,  we  shall  reduce  the  mortality  of  that  disease  to 
a  minimuin; — from  several  thousands  of  deaths  per  annom 
in  the  United  Kingdom  to»  at  most,  a  few  hundred,  or  even 
less. 

That  is  to  say,  if  we  can  ensure  general  notification  of  the 
disease,  isolation  of  cases  wlicre  necessary,  complete  disin- 
fection of  the  patient  and  liis  excreta,  protection  from  sewer 
gas  and  faecal  emanations,  prevention  of  polhition  of  soil  and 
of  water  with  organic  refuse  and  typhoid  excreta,  we  shall  every 
year  in  England  and  Wales  alone  save  some  4,000  lives,  prevent 
the  prolonged  sickness  and  suffering — -otherwise  to  be  expected 
—of  some  40,000  to  50,000  individuals,  and  lighten  the  rates 
by  some  hundreds  of  thousands  of  pounds. 

Of  all  the  measures  available  for  the  prevention  of  typhoid 
fever,  thorough  disinfection,  correction  of  insanitaiy  conditions 
in  houses,  drains,  sewers,  etc.,  protection  of  the  soil,  and  pro- 
tection of  water  from  pollution  are  the  most  important ;  and 
of  these  the  last-named,  the  protection  of  our  water  supplies, 
IS  the  one  measure  calling  for  immediate  action. 

Up  to  the  present  time  little  or  no  effective  attempt  has  been 
made  to  secure  a  thorough  and  systematic  pi^vention  of  j>ol!ution 
of  our  water  supplies  throughout  the  whole  kingdom. 

The  clauses  relating  to  water  supply  in  the  Public  Health 
Act  of  1875,  the  Rivers  Pollution  Prevention  Act  of  187t>,  and 
the  Public  Health  (Water)  Act  of  1878  are  practically  quite 
inadequate  for  securing  a  general  protection  of  our  waters  from 
pollution. 

We  rely  chiefly  upon  our  Waterworks  Companies  and  our 
Sanitary  Authorities  for  securing  us  against  the  introduction 
of  poisonous  material  into  the  water  with  which  the  Companies 
supply  us,  and  which  we  have  to  drink,  if  we  drink  any  water  at 
all.  But  under  the  existing  state  of  the  law,  the  obligations 
laid  on  the  Companies,  and  the  powers  grunted  to  the  Authorities 
for  thorough  and  constant  supervision  are  so  insufficient  that  we 
have  little  or  no  ground  for  such  confidence. 

For  lon^  we  have  adopted  the  pernicious  habit  of  trusting 
almost  entirelv  to  Chemical  Analysis, — more  recently  also  to 
Bacteriological  Analysis, — ^for  detecting  pollution;  generally 
without  investigating  the  surroundings  of  the  source,  of  the 
tributaries,  and  of  the  course  of  the  w^ater  supply ;  nearly 
always  without  securing  the  constant  inspection  and  supervision 
which  are  necessary  for  the  i>revention  of  accidental,  careless 
or  wilful  pollution  of  the  water* 

Even  if  the  analyses  were  made  daily  they  would  not  enable 
ua  to  prevent  pollution.     They  can  only  detect  the  poUutioo 
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^iter  it  has  taken  place.  As  a  rule  water-borne  outbreaks  of 
^boid  fever  occur  with  explosive  violence ;  so  that  most  of  the 
^ctims  have  imbibed  the  poison  before  the  alarm  conveyed  by 
means  of  analysis  can  possibly  save  them  from  infection. 

Combined  with  thorough  and  regular  inspection  of  the  water 
rapply^  from  its  source  to  its  distribution,  chemical  and  bac- 
teriological analvsis  are  of  great  service;  for  they  can  give 
indicanon  of  pollution  which  could  not  be  detected  merely  by 
inn)ection. 

If  relied  upon  alone  they  give  a  false  sense  of  security. 
Too  often  the  pollution  ot  a  water  supply  is  detected  by  the 
pccQTxence  of  an  outbreak  of  t3rphoid  fever.  Then  it  is  realised, 
^ttt  too  late,  that  the  expenditure,  which  might  have  been  made 
^or  the  proper  supervision  of  the  water,  would  have  been  a  very 
**fe  ana  wise  investment;  would  have  prevented  much  sick- 
^^^  loss  of  life,  and  loss  of  money. 

Chief  Bequirbhents  for  the  Prevention  of 
Pollution. 

Thorough,  systematic,  and  regular  inspection  of  our  water 

•'^PpEes,  from  their  source  to  their  distribution,  is  the  first 

J^uirement  for  the  prevention  of  pollution;   such  inspection 

*^g  supplemented  by  analyses  (chemical  and  bacteriological) 

^"^^e  and  reported  on  by  experts  at  frequent  intervals. 

*ix  order  to  secure   thorough  and   reliable   inspection   it  is 

^^^»itial  that  complete  records  of  each  water  supply  should  be 

P'^P^red  and  published.     Such  records  should  be  fully  illus- 

/l^^^^d  by  maps,  plans,  and  sections,  showing  every  source  and 

.^Otary  of  the  water,  any  reservoirs  and  filtering  beds  (if  they 

®^^^),  all  conduits,  mains,  &c. ;  showing  also  the  relations  of  all 

par^^  of  the  sources,  tributaries,  and  course  of  the  water  to  the 

'^^^"^Xjunding  rocks  and  soil ;  and  to  any  houses,  cesspits,  drains, 

^^^^re,  andother  receptacles  of  organic  refuse  whicn  may  be  in 

*^*^^  immediate  neighbourhood. 

T^hese  records,  maps,  plans,  &c.,  should   be   prepared  and 

V^lished  by  the  Wat,erworks  Companies  (or  other  owners  of 

ta^  Waterworks)  and  should  be  made  easily  accessible  to  the 

\<^1  Sanitary   Authorities   within   whose   district   the  water 

^  distributed,  and  to  every  customer  of  the  companies. 

The  Waterworks  Companies  should  be  required  to  make 
constant  systematic  and  adequate  inspection  of  all  parts  of 
their  water  supply — ^f rom  source  to  distribution ;  and  should  be 
responsible  for  the  consequences  of  pollution,  if  such  pollution 
could  reasonably  have  been  prevented. 
The  Sanitary  Authorities  should  have  free  access  to  all  parts 
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of  the  water  supply  for  their  district,  for  the  pm^pose  of  in- 
spection, taking  saiiipks  for  analysis,  &c,,  whether  the  water 
be  within  or  outside  their  diiitriet;  and  should  be  required  to 
make  adequate  and  re^lar  ins|*eetion»  and  to  publish  reports 
re^larly  on  the  results  of  their  inspections  and  analyses. 

Wilful  or  careless  pollution  of  any  water  supply  should  be 
regarded  and  treated  as  a  penal  offence. 

Anthorities,  representative  of  the  chief  interests  concerned, 
should  be  appointed  for  each  watershed  area  of  the  kingdom, 
who  should  have  the  care  anil  supervision  of  the  waters  within 
each  reijipective  watershed ;  should  take  prora^yt  measures  to 
jirevent  any  threatened  pollution^  and  to  abolish  any  detected 
pollution  of  any  water;  and  should  be  resf>onsible  for  the  ad- 
ministration of  the  laws  respecting  the  protection  of  water 
within  their  district 

A  study  of  the  existing  laws  respecting  water  supplies  and 
the  pollution  of  water  (as  set  forth  in  the  Acts  of  1H75,  l*H7ti, 
antl  1878)  will  show  that  they  fall  very  far  short  of  the 
requirements  raeutioned  above.  Probably  the  public  are  quite 
unconscious  of  tlie  very  inadequate  protection  which  is  afforded 
to  them  by  these  statutes  against  the  dangers  arising  from  the 
pollution  of  water. 

No  retpiirement  is  made  in  them  for  sufficient  inspection  and 
analysis  of  the  water  supplies,  either  by  the  Sanitary  Authorities 
or  by  the  Waterworks  Oomiianies;  no  free  power  of  access  to 
their  water  supplies  is  secured  for  the  Sanitary  Authorities; 
no  responsibility  for  the  consequences  of  j>ollution,  which  might 
easily  have  been  prevented,  is  thrown  upon  the  Water  Com- 
panies; worst  of  all,  as  Major  Lamorock  Flower  and  others 
have  frequently  insisted,  the  powers  for  taking  action  against 
poHution  are  entrusted  to  the  Sanitar)^  Authorities,  and  these 
powers  are  enabling,  not  compulsory.  That  is  to  say,  tlie 
Authorities  have  the  power  to  take  such  action,  but  are  not 
compelled  to  do  so. 

No^Vj  considering  that  Sanitary  Authorities  are  too  often  the 
greatest  polluters,  and  are  constantly  subjected  to  the  influences 
of  local  and  vested  interests,  and  to  the  incessant  cry  for  the 
retluctiou  of  rates,  it  is  not  to  be  wondered  at  that  the  admin- 
istration of  these  Acts  has  not  been  attended  with  success. 
For  my  own  part,  I  cannot  conceive  how  local  Authorities,  as 
at  present  constituted,  could  ever  be  expected  to  maintain  a 
constant  and  complete  supervision  and  iirotection  of  our  water 
supplies;  excepting  those  cases  where  the  local  Sanitary  Author- 
ities have  wisely  determined  to  purchase  and  take  under  their 
own  control  the  wlujle  of  the  watershed  from  which  they  obtain 
their  water  sup|dy. 
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Most  recently  Torquay  lias  set  an  lionournblc  example  by 
resolving  to  do  this;  an  example  wliicli,  it  is  hoped,  will  be 
followecT by  local  Authorities  wherever  it  is  possible. 

But  such  possibilities  are  exceptional ;  and  if  we  are  to  deal 
with  this  important  question  as  a  national  question,  reforms 
such  as  I  have  advocated  are  imperatively  necessary* 

Can  anything  be  more  obvious  tlian  that  additional  and  more 
eflFective  legislation  is  required,  and  that  tlie  administration  of 
the  new  Acts  should  be  eri trusted  to  an  Authority  who  shall 
be  required  t^  carry  out  their  duties  without  ilelay,  and  who 
will  act  without  fear  or  favour,  unbiassed  by  local  interests  and 
local  jealousies  1 

It  mkrht  be  suggested  that  these  duties  should  be  entrusted 
to  the  County  Councils. 

But  it  is  very  doubtful  whether  they  would  find  sufficient 
time  or  take  sufficiejit  interest  to  maintain  the  necessary  super- 
vision, and  to  enforce  the  observation  of  the  Acts  iu  opposition 
to  local  influences  and  local  interests, 

Tliat  the  Authority,  to  whom  the  supervision  and  protection 
of  our  water  supply  are  to  be  entrusted,  should  have  jurisdiction 
over  a  complete  water  shed  area  will,  I  think,  be  generally 
agreecL  Such  an  Authority  should  be  representative  of  the 
most  important  interests  within  its  district;  for  instance,  of  the 
landowners,  of  important  local  industries,  of  the  water  com- 
panies, and  of  the  communities  who  are  supplied  by  those 
companies,  Such  an  Authority  should  be  strong  enough  to  be 
independent  of  local  interests  and  loca!  influences  which  might 
operate  against  the  right  performance  of  its  duties ;  and  should 
conct^rn  itself  entirely  with  the  supervision  antl  protection  of 
the  water  shed  under  its  control. 

If  we  look  for  a  |irecedent  of  such  an  Authority,  we  find  an 
excellent  model  iu  the  Lee  Conserv^ancy  Boaril,  which  is  con- 
stituted in  the  manner  which  1  have  described. 

Whatever  its  defects  and  shortcomings  may  have  been,  this 
Board  has  worked  continuously  and  systematically  during  thirty 
years  for  the  purification  of  the  Kiver  Lee,  and  has  worked  with 
pre-eminent  success. 

In  a  paper  written  by  Major  Flower,  and  entitled  ^*  The 
Kiver  Lee  up  to  date'*  (which  is  to  be  found  in  the  library  of 
this  Institute),  a  very  interesting  description  of  this  watershed 
will  be  found,  together  with  a  history  of  the  River  Lee 
Conservancy  Board,  and  an  account  of  the  numerous  pollu- 
tions to  which  the  river  used  to  be  subjected,  and  of  the  ways 
in  which  those  pollutions  have  been  gradually  and  systematically 
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Engineer  of  the  Lee  Conservancy  Board,  strongly  advocates 
individual  action  as  compared  with  action  by  Committee. 

To  quote  from  his  excellent  address  on  River  Pollution 
delivered  at  the  Leeds  Congress  last  year : — 

*'  In  Kivcr  Pollution  no  half  mens  are  must  be  adopted. 
What  the  country  requires  is  a  sound  and  firm  Act  of  Par- 
liament having  compulsory  and  not  permissive  powei's,  entrusted 
to  competent  men  to  cany  ont^  administered  in  each  watershed 
by  a  man  who  by  his  personal  influence  can  induce  polluters  to 
abate  their  nnisanees,  not  necessarily  an  autocrat,  but  one  who 
knows  how  to  exercise  the  duty  entrusted  to  him  with  judg^ment 
and  firmness,  governed  by  Conservancy  Boards,  to  legalise  the 
acts  of  such  officials.  1  fiii<!  that  it  pays  to  '  ask  '  for  that 
which  the  Courts  might  'compel/  Nothing  exasperates  a  man 
more  than  being  served  with  a  '  notice.'  Such  a  man  generally 
consults  liis  solicitor,  who,  in  the  present  state  of  the  law, 
usually  gets  his  client  out  of  his  trouble,  and  the  pollution 
complained  of  i-emains/* 

These  sentiments  and  opinions  will  be  appreciated  by  every 
ti*ue  born  Briton,  and  the  history  of  the  Lee  Conservancy 
Board  gives  plenty  of  examples  which  illustrate  the  fact  that 
indivitlual  tliiibniacy  and  tact  may  triumph  where  threats  of  the 
law,  or  manifestoes  of  a  committee  would  almost  certainly  fail. 

Three  instauces  may  be  quoted  as  illustrations  from  the 
records  of  the  River  Lee  :— 

The  first  that  of  a  town,  the  town  of  Luton,  which  formerly 
discharged  its  sewage  into  the  river  after  treatment  by  a  method 
sanctioned  by  the  Lee  Conservancy  Act  but  obviously  in- 
adequate. This  town  with  its  30,000  inhabitants, — to  its  honom- 
be  it  recorded, — convinced  by  individual  persuasion,  decided  to 
pump  its  sewage  away  from  the  river  and  distribute  it  over  a 
sewage  fann,  the  effluent  from  which  has  been  shown  to  be 
innocuous  to  the  river.  This  scheme,  adopted  after  careful 
investigation  and  experiment,  was  carried  out  at  a  cost  of  over 
£40,000.  Conld  such  a  reform  have  been  carried  out  through 
insistence  of  a  Committee  or  threats  of  legal  action  t 

The  second  instance  is  that  of  a  large  riparian  landowner, 
who  was  strongly  opposed  to  the  Lee  Conservancy  Act,  and 
without  doubt  would  have  resented  and  opposed  any  com- 
pulsion by  the  Board  or  threats  of  legal  action.  When  ^y- 
proached  by  the  accredited  representative  of  the  Board,  and 
convinced  that  through  the  conditions  of  his  property  lie  was 
contributing  largely  to  the  iwllution  of  the  river,  he  without 
hesitation  decided  to  put  a  stop  to  this  pollution,  and  carried 
out  his  intention  at  his  own  cost,  although  the  ex|iense  was 
very  considerable. 
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The  third  instance,  and  there  are  many  such  iq  this  country, 
was  a  transgressor  through  ignorance,  who  when  con^-inced  of 
his  tiaiisgression,  at  once  repented  and  made  more  than  ample 
compensation  for  the  errors  of  the  past.  The  town  of  Hatfield, 
with  a  population  of  4,500,  formerly  discharged  its  sewage  into 
dumb  wells  (i,^.,  cesspits  which  are  not  watertight),  in  the 
chalky  to  the  detriraent  of  the  river  Lee.  But  Lord  Salisbury, 
at  his  own  cost  and  charge,  put  an  end  to  this  eminently 
nn^tisf actor}'  state  of  things,  and  laid  out  an  ample  area  as  a 
8efwa^  farm,  where  the  water-carried  refuse,  not  only  of  the 
town  but  the  mansion  is  disfjosed  of  without  nuisance  to  anyone. 

These,  together  with  many  other  instances  of  pollution 
removed  from  the  very  sources,  the  tributaries  and  the  main 
river  itself,  as  recorded  in  the  history  of  the  IjCC,  demonstrate 
the  desirability  of  placing  the  watershed  under  the  control  of 
one  competent  autliority,  and  of  adopting  the  methods  so  long 
employed  and  strongly  recommenaed  by  Major  Lamorock 
Flower. 

I  have  not  touched  upon  the  Thames  Conservancy  Board, 
partly  because  it  seems  a  subject  too  large  and  too  complicated 

be  dealt  with  in  such  a  limited  discussion  as  this. 
t  seems  to  be  ahnost  superfluous  to  be   bringing  forward 

esc  facts  and  arguments  in  order  to  prove  the  necessity  for 
more  effcctiv^e  legislation  for  the  prevention  of  water  pollution. 

To  many  it  must  be  a  constant  source  of  wonder  and  distress 
that  the  attempts  at  reforms  in  this  direction  have  failed  again 
and  again.  The  cause,  without  doubt,  lies  chiefly  in  the 
ignorance  and  indifference  of  the  people. 

How  is  it  that  the  people  of  this  country  have  for  so  long 
tolerated  with  indifference  the  widespread  pollution  of  its 
water  supplies, — ^private  and  public, — with  human  excrement? 

One  would  have  thought  tfiat  a  nation  which  prides  itself  on 
its  general  common  sense,  cleanliness,  and  high  sanitary  instinct, 
would  have  rebelled  against  so  revolting  a  custom,  and  that  it 
would  have  spared  neither  effort  nor  expense  to  prevent  the 
yearly  sacrifices  of  thousands  of  victims  which  are  the  result  of 
this  pollution. 

This  indifference  is  not  from  want  of  warning,  for  our  leading 
sanitarians  have  never  ceased  to  proclaim  the  causes  of  our 
typhoid  epidemics,  and  the  means  of  preventing  them ;  it  is  not 
from  want  of  experience,  for  every  year  records  its  tale  of 
sickness,  death,  and  loss,  resulting  from  these  obvious  causes ; 
nor  IS  it  altogether  from  want  of  conviction,  for  throughout  the 
country  the  pollution  of  water  supply  is  the  most  commonly 
accredited  cause  of  tyjihoid  fever. 

It  is  true   that   many   distinguished  authorities   on   Public 
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Health,  manj  Medical  Officers  of  Health  and  other  Sanitar-^ 
officials,  private  individuals,  and  influential  associations  haif^< 
appealed  again  and  again  to  the  people  and  to  Parliament  fo^Ti 
retorms  by  which  this  disreputable  and  disastrous  toleration  c^i 
a  filthy  and  prevalent  national  habit  may  be  abolished. 

They  have  appealed  in  vain. 

We  cannot  hope  for  thorough  and  eflfective  legislation  again^^ 
water  pollution  until  the  people  have  been  roused  from  th^^ 
indifference;  until  thev  are  made  conscious  of  the  disgustin.^^ 
contamination  to  which  our  water  supplies  are  so  commonl^*^ 
liable,  are  convinced  of  the  consequent  danger  to  which  the^^ 
are  themselves  constantly  exposed,  and  insist  upon  those  reform.  ^ 
which  will  afford  them  reasonable  protection. 

The  indifference  of  the  people,  therefore,  is  the  first  and  th^^ 
greatest  obstacle  in  the  path  of  the  necessary  reforms ;  and  thc^ 
important  question  is — how  to  overcome  it? 

There  can  be  no  doubt  that  the  chief  cause  of  this  indiffer-*-** 
ence  is  ignorance; — ignorance  of  different  kinds  and  degrees^^ 
but  common  throughout  all  classes.     There  is  ignorance  of  th^^ 
lowest  degree; — ignorance  of   the  simplest  laws  of  Nature^ 
ignorance  of  the  most  obvious  laws  of  health,  ignorance  of  th^ 
nature  and  causes  of  typhoid  fever,  and  of  the  way  in  which  it- 
spreads  from  man  to  his  neighbour  or  to  a  large  conununily. 
Such  ignorance   can  be  dispelled  only  by  persistent  and  system- 
atic education ;  and  it  is  for  this  reason  that  I  have  ventured  to 
suggest  (by  proposing  a  resolution  to   this  effect)   that  this 
Institute,  one  of  whose  primary  objects  is  **to  diffuse  know- 
ledge relating  to  Sanitary  Science,"  should  (through  its  Council) 
consider  a  scheme  "for  diffusing  knowledge  relating  to  the 
causes  of  typhoid  fever  and  the  ways  of  preventing  it." 

Without  pretending  to  dictate  in  any  way  with  regard  to  the 
details  of  such  a  scheme,  it  may  be  suggested  that  much  might 
be  done  by  encouraging  education  with  regard  to  the  laws  of 
health  in  our  elementary  and  other  schools  (so  ably  advocated 
by  my  friend  and  colleague,  Dr.  Kenwood)  by  inviting  the  co- 
operation of  philanthropic  associations,  such  as  the  St.  John 
Ambulance  Association  and  the  National  Health  Society,  and 
of  the  Fisheries  Preservation  Association ;  and  by  invoking  the 
aid  of  the  Pulpit,  the  Press,  and  the  Platform. 

Might  not  the  Conference  on  River  Pollution  form  a  constant 
item  in  the  Annual  Congresses  of  tliis  Institute? 

There  is  another  degree  of  ignomnce,  common  probably  to 
nearly  all  of  us,  the  ignorance,  that  is,  with  regard  to  the 
history  and  character  of  the  water  which  we  purchase  for 
daily  consumption  by  ourselves,  our  families,  and  our  house- 
holds.   How  many  are  there  here  who  could  give  us  an  accurate 
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account  of  the  nature  and  history  of  the  water  which  he  pur- 
chases year  by  year  for  his  household,  of  the  character  ot  its 
soQices  and  surroundings,  of  its  remoteness  from  cesspits^  from 
deposits  of  excrement,  of  its  security  from  pollution  by  leaking 
sewers  and  contaminated  soil  1 

As  parents,  as  householders,  or  in  both  capacities,  ii  is  our 
bwmden  duty  to  those  under  our  protection,  as  well  as  to  our- 
selves, to  inquire  into  these  matters ;  and,  seeing  that  we  pay 
well  for  the  water  which  we  purchase,  and  that  there  is  always 
a  risk  of  poisonous  contamination  of  that  water,  we  ought  to 
dum  the  right  of  being  able  to  assure  ourselves  that  due  pro- 
TOon  18  made  for  the  protection  of  our  water  supply. 

For  this  reason  I  have  inserted  amongst  the  requirements  for 
the  prevention  of  pollution  a  demand  that  the  description,  plans, 
Ac^  of  any  water  supply  should  be  made  readily  accessible  to 
every  customer  of  the  water  company,  as  well  as  to  the  Sanitary 
Authority. 

If  the  people  of  this  kingdom  only  knew  what  has  been  learnt 
ud  established  with  regard  to  the  origin,  course,  and  preven- 
tion rf  typhoid  fever ;  if  they  only  knew  how  common  and 
^^ideepread  is  the  pollution  of  our  water  supplies,  and  how 
c^ii^Btaat  the  risk  of  typhoid  invasion  through  such  pollution, 
^l'^  can  be  little  doubt  that  fresh  legislation  would  be  insisted 
^m  without  delay. 

hi  ibis  piper  I  have  tried  to  deal  with  the  question  before  us 
JJ*  National  question.  The  subject  of  the  water  supply  of  our 
Metropolis  is  so  large,  so  complicated,  and  so  exceptional  that  I 
P'^'^fflic  it  is  quite  beyond  the  scope  of  our  discussion  to-night. 
For brevitys  sake  also  it  has  been  necessary  to  omit  several 
?***  important  considerations,  which  ought  not  to  be  excluded 
"^  *  discussion  of  water-borne  typhoid ;  for  instance,  the 
P^'ition  of  private  wells  and  small  collections  of  water, 
^t*Ctidljr  in  our  rural  districts,  and  the  means  by  which  such 
I*"tttion  may  be  prevented ;  a  subject  so  important  that  it 
^''Jjji  Well  afford  material  for  another  separate  discussion. 
.  The  tame  applies  also  to  **  milk-borne  typhoid."  It  seems 
""Pf^rible  however  to  mention  this  subject  without  protesting 
*P^  the  ludicrously  inadequate  protection  of  our  milk 
"W>es  provided  by  the  existing  statutes. 

^  demands  which  I  have  advocated  on  behalf  of  the 
P'^^'fcctioD  of  our  water  supplies  may  seem  too  large,  too  ex- 
^'ftoant,  too  adverse  to  vested  interests,  too  exacting  from  our 
*«*cr  companies. 

fiat  I  maintain  that,  if  these  companies  are  doing  their  duty 
there  voold  be  little  or  no  extra  burden  laid  upon  them : — if 
the^  lie  to  ensure  the  exclusion  of  excremental  matter  from  the 
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water  which  tliey  supply,  a  complete  record  of  all  parts  of  the 
waterworks  from  source  to  distribution,  illustrated  by  maps,  &c,, 
as  I  have  suggested,  is  a  first  necessity ;  constant  and  vigilant 
inspection  is  equally  requisite  ;  nor  <Ioes  it  seem  too  great  a  tax 
to  insist  that  the  Companies  shall  expend  as  much  for  safe- 
guarding the  health  and  lives  of  their  customers  by  constaQt 
inspection  as  a  fishing  association  would  for  tlie  protection  of  its 
trout^ 

That  the  companies  should  be  held  responsible  for  the 
consequences  of  [jollution  which  lias  been  suEFered  to  occur 
through  culpahk"  negligence  on  their  part  appears  to  me  to  be 
as  natuml  and  as  just  as  that  Railway  Companies  should  be 
responsible  for  accitlents  which  have  occurred  to  their  passengers 
through  similar  neglect. 

But,  however  great  these  demands  may  appear,  they  sink 
into  utter  insignificance  when  compared  with  the  results  which 
may  be  confidently  looked  for  from  a  wholesale  abolition  of 
water  pollution. 

We  will  say  nothing  with  regard  to  the  aesthetic  side  of  the 
question,  however  strongly  that  may  appeal  to  us ;  of  the 
rescue  of  our  lovely  streams  and  rivei*s  from  hideous  desecra- 
tion ;  of  recreation  ground  restored  or  preserved  to  all  that 
love  the  use  of  boat  and  oar  ;  of  the  revived  hope  of  the  angler 
we  say  nothing,  only  because  we  hoj>e>  through  these  much- 
needed  reforms,  to  attain  results  of  far  gi-eater  miport. 

Is  it  not  worth  wliile  to  us  as  a  nation  to  hiake  and  insist  on 
far  greater  sacrifices  and  to  do  the  utmost  within  our  power, 
if  thereb}^  we  may  ensure  the  pi'evention  of  so  much  death, 
suffering,  and  financial  loss  ;  if  by  well  considered  and  com- 
bined action  we  can  expel  from  our  midst  this  plague  w^hich  is 
such  a  constant  reproach  to  ns  ;  the  subtle  disease  which  preys 
above  all  upon  the  young  and  active,  the  flower  of  the  Bock^ 
the  breadwinner  of  the  family  ? 

If  you  agree  with  me,  as  I  feel  assured  you  do,  support  and 
co-operate  with  those  who  are  engaged  in  repelling  the  enemy 
from  our  gates.  The  protection  of  our  water  supplies  is  but 
one  of  our  lines  of  defence,  but  it  is  one  of  the  most  ini^wrtant. 
It  is  for  us  to  see  that  there  is  no  weak  point  in  that  defence, 
To  be  effective  it  must  be  complete. 

If  you  agi'ee  with  me  I  trust  that  you  will  giv»  your  assent 
to  the  following  resolutions  which  I  venture  to  bring  before 
you: — 

Eesolutidns  to  be  proposed. 

That  the  Council  of  the  Institute  be  requested  to  consider 
the   possibility  of  organising  and  carrying  out  a  scheme  for 
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fiffvusing  knowledge  with  regard  to  the  causes  of  typhoid  fever 

and  tlie  means  of  preventing  it  throughout  the  whole  kingdom. 

That  the  Council  of  the  Institute  be  requested  to  consider 

t\ie  best  means  for  obtaining  new  and  effective  legislation  for 

flie  protection  of  our  water  supplies  from  pollution,  whereby  it 

shall  be  enacted  that — 

(1)  All  local  Sanitary  Authorities  shall  have  free  access  to 
ike  water  supplies — ^from  source  to  distribution — which  are 
distributed  within  their  districts,  whether  the  source  and  course 
rf  the  water  so  supplied  be  within  their  district  or  not.  That 
the  Sanitary  Authorities  provide  for  the  thorough  and  regular 
"Myection  of  the  water  supplies  distributed  within  their  districts, 
•na  for  the  regular  analysis  of  such  water,  as  often  as  may  be 
deemed  sufficient,  and  that  the  results  of  such  inspections  and 
•D^iyses  shall  be  regularly  recorded  and  published. 

(^)  That  the  waterworks  companies  shall  prepare  and  publish 

^^^^iitis  of  their  water  supplies ;  such  recoras  containing  a  full 

*^Unt  of  every  source  and  tributary  of  the  water  supply,  and 

•/all  account  of  all  reservoirs,  conduits,  filter-beds,  mains,  and 

P^pes  by  which  the  water  which  they  supplv  is  collected,  storeil, 

^  Conveyed,  to  the  houses  supplied ;   sucn  records  also  being 

^^y  illustrated   by  ma[)s,  plans,   and  sections,   showing  the 

^tion  of  all  houses,  drains,  sewers,  cesspits,  and  all  deposits  of 

^'JlS^ftxuc  refuse  in  the  immediate  neighbourhood  of  any  part  of 

^^  "Vrater  supplied  by  them,  and  that  all  such  recoras,  maps, 

P«>is,  sections,  &c.,  shall  be  freely  accessible  for  the  purposes  of 

''^P^ction  to  the  sanitary  authority  within  whose  aistrict  the 

'^^tejr  is  supplied,  and  to  every  customer  of  the  waterworks 

""^^Pany.    • 

vo^  That  the  Water  Companies  shall  be  required  to  make 
'^^ff^Mar  constant  and  thorough  inspection  of  all  parts  of  their 
^^^Tworks — ^from  source  to  distribution — with  a  view  to 
P'^^«nting  wilful,  careless,  or  accidental  pollution;  also  to 
°^*^e  remilar  analyses  of  the  water  supplied  by  them,  so  often 
**  X^ay  oe  considered  necessarj';  and  to  make  and  publish 
^Ports  of  all  such  inspections  and  analyses. 

v4)  That  Waterworks  Companies  shall  be  made  responsible 
*J^  the  conseauences  of  the  pollution  of  water  supplied  by  them, 
^  ^ch  pollution  could  reasonably  have  been  prevented. 
^5)  That  wilful  or  careless  pollution  of  any  water  supply 
•«8Jl  be  regarded  and  treated  as  a  penal  offence. 

(6)  That  authorities,  representative  of  the  interests  concerned, 
^  appointed  for  each  watershed  of  the  Kingdom,  who  shall 
We  the  general  care  and  supervision  of  the  waters  within  each 
respective  watershed;  shall  take  prompt  measures  to  prevent 
any  threatened  pollution,  and  to  arrest  any  detected  pollution 
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of  any  water ;  and  shall  be  responsible  for  the  due  and  effective 
administration  of  the  laws  respecting  the  protection  of  water 
within  their  districts. 


The  Chairraftii  (Mr*  SiimLEr  MntPiir)  mid  that  a  letter  had  been 
received  froui  Dr.  Siras  ^V'aodhead  with  reference  to  the  subject, 
which  they  migbt  like  to  have  read  before  proceeding  to  the  dia- 
cu8tiioti  of  llie  paper: — 

"'In  regard  to  tbe  points  raised  under  the  first  two  headiog^^  1  am 
csertaiuly  fully  in  agreem*?ot  with  Dr.  Cliilds  that  typhoid  fever  is 
very  frequently  water-borne,  but  that  in  our  anxiety  to  fix  tbe 
method  of  8[)r*^ad  of  the  disease  we  too  frequently  overlook  the  con- 
ditions under  which  foci»  from  which  the  disease  may  spread,  are 
formed,  If  there  were  no  foct  outside  the  water  supply  this  method 
of  spread  might  lie  entirely  left  out  of  account,  as  the  typhoid  bacillus 
in  water  is  at  a  distijict  disadvantage  in  every  way,  and  all  the 
evidence,  we  have,  goes  to  show  that  the  effects  of  a  single  infection  of 
water»  especially  when  the  dilution  is— as  it  usually  must  necessarily 
be — great,  are  soon  lost,  and  that  it  is  only  when  there  is  constantly 
recurring  infection  that  tlie  disease  continues  in  anything  Uke  epi- 
demic form.  All  the  experiments  carried  out  up  to  the  present  time 
with  typhoid  bacilli  in  contaraioated  soil,  however,  indicate  that  the 
typhoid  bacilluK  may  remain  olive  and  active  in  itoil  for  enormously 
lunger  periods  than  it  can  remain  in  waUr.  For  this  reason  it  is 
necessary  that  although  the  utmost  care  should  be  exerted  as  regards 
tbe  examinatitm  of  every  water  supply,  still  greater  care  should  be 
exerted  in  niaking  the  examination  not  only  of  tbe  collecting  groundi 
but  also  of  the  ground  in  wbieh  pipes  and  mains  are  laid. 

'*  It  is  now  generally  accepted  that  the  typhuid  bacillus  is  tbe 
fons  H  orUfo  mah  and  that  being  the  case  it  is  evident  that  if  we  can 
determine  the  conditions  necessary  for  the  growth  and  multiplication 
of  the  typhoid  biicillua,  we  have  at  once  in  hand  the  means  by  the 
application  of  which  we  shall  be  able  to  circumscribe  or  destroy  its 
power  of  doing  evil, 

"I  am  quite  at  one  with  Dr.  Childs  that,  although  chemical  and 
bacteriological  analyses  are  exceedingly  valuable  as  indicating  the 
conditions  under  which  water  is  being  taken  and  in  determining 
the  nature  and  source  of  the  supply,  careful  supervision  and  an 
intelligent  examination  of  all  suggested  supplies  aud  the  elimination 
of  any  of  them  that  by  any  means  at  our  disposal  are  proved  to  be 
suspicious,  won  Id  ultimately  lead  to  an  enormous  improvement  in 
the  water  supplies  in  the  country. 

'*  It  nuist  be  reuiembcred  that  at  present  there  appears  to  be  a  kind 
of  natural  antagonism  developed  Ijetween  local  sanitary  authonties 
and  waterworks  companies.  This  attitude  tniiy  be  readily  understood 
when  it  is  remembered  that  tbe  objects  of  the  two  sets  of  men  may  be 
said  to  be  diametrically  ofjposed  The  flanitary  authorities  wishing 
carry  out  sanitary  improvements  at  as  little  cost  as  possible,  oft( 
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interfere  greatly  with  the  collecting  and  distributing  areas  of  the 
vateivcompanies,  whilst  the  sanitary  authorities  also  naturally  wish 
to  throw  the  onus  of  keeping  the  water-supply  pure  on  to  the 
shoulders  of  the  water-companies.  These  interests  should  not  be 
Allowed  to  clash  and  there  can  be  no  doubt  that  the  sanitary 
nthorities  should  have  the  ri^ht  to  impose  certain  restrictions  such 
M  those  mentioned  by  Dr.  Childs  on  the  water-companies ;  but  in 
retopn  for  this  they  should  be  compelled  to  assume  the  onus  of 
ezatniiiing  the  water  and  the  water-collecting  and  distributing  areas 
And  determining  whether  such  water  is  fit  to  be  supplied  in  the  areas 
over  ^hich  they  have  control. 

&>iisidering9  as  has  been  pointed  out  by  the  author  of  the  paper, 
tbat  the  sanitary  authorities  are  very  frequently  the  greatest  sinners 
iQ  the  matter  of  pollution,  it  can  scarcely  be  expected  that  under 
prwent  conditions  a  just  balance  will  be  held  by  local  authorities 
^^«8  they  are  made  responsible  for  the  collecting  areas,  or  some 
^'^tial  authority  has  power  given  to  it  to  advise  and  control  wherever 
"^•^rs  of  dispute  arise,  and  I  cannot  help  feeling  that  Major  Flower 
^  tnght  when  he  suggested  that  compulsory  powers  should  be 
^*|^in^  to  deal  with  many  of  these  matters. 

It  must  be  remembered  that  many  of  the  water  companies  at 

JPJ^^iit  in  existence  have  to  work  under  very  great  disadvantages. 

•™y  are  frequently  in  the  position  of  having  to  make  bricks  without 

*^W,  whilst  in  most  instances,  also,  they  have  to  rely  entirely  upon 

ojrtaide  and  unofficial  advice,  often  very  freely  tendered  and  not 

w%yg  by  those  best  fitted  to  advise,  for  their  information  of  the 

•"^^iices  in  bacteriological  and  chemical  knowledge.     What  strikes 

^Dft  more  than  anything  else  in  connection  with  this  subject  is  that 

y  time  has  now  come  for  the  formation  of  some  central  board  of 

*<*7^8er8  and  of  appeal  to  which  water-companies,  whether  public  or 

private,  or  sanitary  authorities,  might  appeal  in  all  matters  concerning 

'o»pxx>vements  and  alterations,  and  to  whom  also  consumers  might 

*Pl*^«d   in    cases   where  they  are  not   satisfied   with   the    present 

coa^tion  of  any  water  supply.     If,  to  such   a  board,  compulsory 

P^^'^rs  could  in  any  way  be  given,  there  can  be  little  doubt  that  a 

^^^iderable  step  would  be  made  towards  the  solution  of  what  is,  at 

P^'^^^nt,  an  exceedingly  important  but  difficult  problem. 

otajor  Lamorock  Flowbe  (London)  thanked  Dr.  Childs  for  the 

■^^^  way  in  which  he  had  mentioned  his  name  and  the  Board  under 

^^ch  he  had  acted  for  so  many  years.     He  quite  agreed  with  Dr. 

^^dsin  following  out  the  principle  of  the  water-shed  as  the  area 

^^jurisdiction,  and  was  entirely  opposed  to  the  manner  in  which 

^  present  protection   of  water  is  carried  on,  as   emphasised   in 

tue  small  water-shed,  only  600  square  miles,  over  which  he  had  the 

P^^ure  to  preside.     However  valuable  a  committee  might  be,  he  did 

oot  believe  that  was  the  way  to  get  rid  of  pollution  of  rivers.     He 

^k  over  his  duty  in  1871,  and  he  asked  the  Lee  Conservancy 

Board  to  give  him  a  free  hand ;  it  was  twenty-seven  years  ago,  and 

be  still  Tetained  that  free  hand.    Wherever  interference  had  taken 

TOL.  XIX.      PABT  n.  B 
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place  with  himself  in  the  discharge  o£  his  duties  there  they  had  fiyled. 
Luton  had  been  mentioned  aa  a  case  where  indiYidosl  persuaooa 
had  produced  certain  good  results,  and  he  was  glad  to  say  that 
there  were  other  cases  besides  Luton  in  which  it  had  also  beea 
carried  out  satisfactorily.      He  was  nresent  at  the  opening  of  th» 
new  sewage  works  at   Luton,  and   had  told  the  town  of  Lutoa 
that  if  they  would  only  follow  his  lead  he  would  protect  them  froia 
that  profession  which  was  so  distinguishedly  represented  by  his  old 
friend  the  town  clerk,  now  dead.   In  his  reply  that  gentleman  said  bB 
had  made  more  money  professionally  by  following  the  lead  that  had 
been  given  than  if  he  had  fought  an  action  out  in  the  courts  of  la^- 
There  was  satisfactory  protection  so  &r  as  Luton  was  concerned^ 
simply  because  he  had  asked  them  to  do  it.    Another  town  might  \^ 
mentioned,  Hertford,  which  at  that  moment  polluted  the  river  L^ 
as  it  did  in  1884,  and  why  ?    Because  the  Lee  Conservancy  Boar^ 
took  action  agaiust  the  town  and  lost.     The  pollution  was  justifi^^ 
by  the  High  Court  and  continues  to  this  day.    He  did  not  Uame  tl^^ 
authorities  for  standing  to  their  legal  position,  which  they  had  be^^ 
able  to  win,  but  the  day  must  come  when  the  pollution  of  Hertfor^ 
will  be  abolished,  because  the  Boyal  Commission  over  which  Lor^ 
Balfour  of  Burleigh  sat,  said  that  pollution  must  be  abated  withoim'^ 
delay.    Lidividual  action,  he  thought,  must  be  the  keynote  of  aS^ 
their  work,  and  he  was  pleased  to  testify  to  his  complete  agreemen'^ 
with  Dr.  Childs. 

Prof.  J.  Lanb  Nottsb  (Netley)  said  the  question  was  a  larg9 
one  and  involved  many  interests.     It  was  only  since  people  ba^ 
begun  to  use  water  that  the  necessity  for  dealing  with  the  supply  at> 
the  other  end  had  been  recognised.    He  agreed  with  Major  flower  a^ 
to  an  area  being  under  the  control  of  an  individual  rather  than  of  » 
committee ;  he  had  seen  the  advantage  of  this  over  and  over  again, 
and  knew  the  benefit  derived  from  it.     A  little  talk  would  do  what> 
a  committee  with  all  their  manifestoes  was  unable  to  accomplish-. 
Many  points  in  the  paper  deserved  attention,  but  perhaps  none  mora 
so  than  the  criticisms  upon  the  chemical  and  bacteriological  examina^ 
tion  of  water.     Experts  very  often  differed  and  the  matter  had  to  ba 
regarded  in  its  broad  sense.     He  was  quite  certain  that  we  would 
learn  more  from  looking  at  the  page  of  everyday  life,  at  the  sources  of 
the  water,  at  its  surroundings,  at  its  distribution  very  often,  than  we 
would  do  from  the  exact  knowledge  which  the  chemist  or  bacteriolo- 
gist could  give.     No  doubt  these  were  useful  aids,  but  they  would  not 
supplant  that  individual  observation,  that  individual  study  of  the 
subject  on  the  spot,  which  could  only  be  done  by  one  who  had  the 
interest  of  the  community  at  large  at  heart,  and  who  really  was  in  a 
position,  as  Major  Flower  happily  was,  to  superintend  it,  and  with 
such  admirable  results.     He  was  sure  the  paper  would  lead  to  the 
subject  being  taken  up  in  the  broad  spirit  it  was  intended. 

Dr.  S.  K IDEAL  (London)  remarked  that  the  paper  was  interesting 
and  a  U83ful  contribution  to  our  knowledge  of  the  subject.     The 
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i^colty  to  bis  mind  was  how  to  bring  about  these  improyements 

which  they  all  agreed  ought  to  be  effected.    Conflicting  interests  were 

ntUy  the  stumbling  block  in  the  path  of  reform.    In  London  it  was  a 

question  whether  the  authorities  higher  up  the  water  supply  should 

be  compelled  to  purify  their  sewage  to  such  an  extent  that  the  people 

of  rjondon  could  drink  the  water  afterwards.    The  question  was  upon 

whom  should  the  expense  fall,  as  at  present  the  counties  objected  to 

wsfc  of  purifying  the  water  up  to  the  London  standard.    This  seemed 

to  be  the  crux  of  the  matter,  and  then  came  the  question  as  to  what 

Btaiidard  should  be  regarded  as  absolute  in  such  cases,  whether  the 

water  should  be  purified  up  to  a  drinking  water  standard  or  whether 

thoy  should  purify  their  sewage  up  to  a  point  at  which  it  would  be 

^5^u]ess  when  discharged  into  the  river,  and  would  not  prevent  that 

Ijor  from  being  navigable  and  available  for  rowing  and  fishing.    If 

™y^  adopted  the  higher  standard  the  question  was  who  should  pay 

f<*f    it.     It  seemed  therefore  to  him  a  question  whether  after  all 

^  ^'ould  not  be  desirable  in  those  cases  in  which  a  river  supply  is 

Pf^etically  the  only  available  source  of  water  supply  for  a  commu- 

^y*  to  begin  at  the  other  end  instead  of  attempting  to  purify  the 

JJJ^f  up  to  a  drinking  water  standard;   whether  it  would  not  be 

•^^^er  to  assume  that  the  river  is  polluted,  and  that  the  water  is  not 

f^^e  water  for  drinking  purposes,  and  to  aim  at  a  purification 

^^^^^Uy  in  the  houses  and  at  each  water  tank  in  the  town.     Such  a 

^^t^m  of  purification  in  large  towns  would,  he  felt  sure,  cost  far  less 

7^<^  the  attempt  now  beiug  made  to  purify  the  water  of  our  big 

'^^^^v  up  to  a  drinking  standard.    In  that  case  the  people  who  really 

^^lired  to  use  the  water  for  drinking  purposes  would  pay  for  the 

^**t  of  its  purification. 

^-*^.  A.  Newsholmb  (Brighton)  said  they  were  indebted  to  Dr. 

^ilda  for  his  excellent  paper,  within  the  scope  of  which  the  subject 

^   "tke  metropolitan  water  supply  hardly  came.    But  they  could  not 

"*'^«^  helped  noticing  that  both  in  Dr.  Childs'  remarks  and  in  the 

"^tu^Pts  of  those  who  followed  him  the   subject  was  dealt   with 

'f'^^OBt  entirely  as  a  question  of  drinking  water  supply  derived  from 

'^^^^s.    That  was  an  important  branch  of  the  subject,  but  he  did 

^*^    believe  as  a  matter  of  fact  that  the  greater  proportion  of  the 

l^T^^ilation  of  this  country  receive  their  supply  from  rivers,  but  from 

«*i*TEBce  water  or  deep  wells.    The  matter  therefore  also  had  to  be 

?^^^ered  from  this  point  of  view.    The  assumption  throughout  had 

"^^xi  that  polluted  water  was  the  cause  of  typhoid  fever  on  a  gigantic 

•^*«,  but  there  had  been  some  very  interesting  observations  made  by 

y^^  Chairman  in  which  he  had  shown  very  clearly  that  in  London 

^^If  there  had  been  minor  explosions  of  typhoid  fever  occurring  about 

•  ^rtnight  after  storms  in  the  Thames  and  Lee  vaDeys,  they  being 

apparently  caused  by  the  rushing  into  the  rivers  of  polluted  matter 

^  the  subsequent  imperfect  filtration  of  the  metropolitan  water 

JQppIy.    Personally,  he  believed  the  relationship  of  cause  and  effect 

^  been  made  out,  and  attention  ought  to  be  given  to  the  subject, 

for  the  increase  of  typhoid  fever  cases  had  been  confined  to  those 
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parts  of  the  metropolis  supplied  with  river  water,  those  supplied  wifch 
deep  wells  having  escaped.    So  that  they  might  have  a  sprinkling  of 
cases  of  water-home  typhoid  as  well  as  an  epidemic.    In  the  face  of 
such  a  big  epidemic  as  that  at  Maidstone  they  were  apt  to  foiget  tbe 
possibilities  of  danger  which  lurk  in  our  midst  all  the  time.    Thift 
seemed  to  him  the  strongest  possible  argument  for  the  univemi 
control  of  the  water  supply  bythe  munici|»lities,  and  the  taking  of  it 
away  from  the  companies.     Why  should  London  have  to  wait  for 
this  reform  when  nearly  every  other  part  of  the  country  is  obtaining 
the  control  of  its  own  water  supply  ?    The  first  object  of  a  witer 
company  was  to  pay  a  dividend,  and  the  first  object  of  a  local 
authority  which  knows  its  duty  was  to  secure  that  the  people  should 
not  be  poisoned  by  the  water  they  used.     Consequently  it  was  of  th©- 
utmost  importance  that  London  as  well  as  other  towns  and  districts- 
should  have  the  control  of  its  own  water  supply.    Then  came  the 
question  of  inspection  inside  and  outside  tbe  district  of  supply;  vh(H 
was  to  conduct  those  inspections  ?    That  was  the  crux  of  the  whole 
question.     Dr.  Childs  and  Major  Flower  would  like  to  create  farther 
authorities;    but  he  thought  that  this   would   only  create  further 
confusion.     It  seemed  a  pity  to  multiply  authorities,  there  weie 
plenty  of  authorities  in  existence  ready  to  do  it  if  they  only  had  th» 
power  conferred  upon  them.     If  they  did  not  exercise  their  powers, 
then  it  should  corae  within  the  power  of  the  Local  G-overnment  Board 
to  intervene.     He  objected  very  much  to  this  duty  being  left  in  the 
hands  of  the  larger  authorities,  and  worse  still  solely  in  the  hands 
of  the  Local  Government  Board,  which  was  a  political  body,  almost 
entirely  impotent,  and  when  not  impotent  it  was  obstructive,  varying, 
between  these  two  extremes. 

Mr.  J.  A.  Waxklyn  (London)  said  he  agreed  with  a  great  deal 
that  had  been  put  foward,  especially  that  the  causes  of  typhoid  fever 
were  very  numerous,  and  many  of  them  little  understood.  It  was 
his  belief  after  forty  years'  experience  in  the  examination  of  water 
that  with  the  excciption  of  the  spread  of  typhoid  fever  by  private 
wells,  there  is  practically  no  spread  of  typhoid  fever  by  the  water 
companies. 

Dr.  Louis  Parkes  (London)  said  that  the  paper  was  a  very  valu- 
able one,  and  the  resolutions  Dr.  Childs  proposed  should  be  brought 
before  the  Council  of  the  Institute ;  therefore  he  would  second  them^ 
The  Council  would  consider  them  and  perhaps  see  its  way,  subsequent 
to  the  publication  of  the  Local  Government  Board  report  on  the 
Maidstone  epidemic,  to  get  up  a  strong  deputation  to  wait  upon  the 
Government  for  the  purpose  of  impressing  upon  them  the  necessity 
for  taking  some  action  in  regard  to  safeguarding  public  water  supplies. 
No  doubt  some  steps  ought  to  be  taken,  but  exactly  what  steps  did 
not  transpire  from  the  discussion.  His  own  idea  was  that  as  the 
County  Councils  existed  all  over  the  country  they  might  be  invested 
with  further  powers,  if  necessary  giving  them  the  sanitary  control 
and  powers  of  inspection  of  the  water-shed  areas  of  the  county.     The- 
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the  time  for  typhoid  fever.     There  were  many  instances  nf  typk 
fever  haring  been  acquired  outside  London,  and  enqniricts  he  hai 
made  gave  10  per  cent,  of  the  notifications  of  typhoid  fever  acquired 
in  this  way.     in  other  districta  the  proportion  might  easily  be  hi|;ber, . 
Then  as  to  tlia  inspection  of  sources,  what  would  he  the  log^icall 
n-sult?     England  was  a  small  country,  densely  populated.     Eaekf 
tow^n  was  anxious  to  have  it«  own  supply,  and  would  acquire  wate 
shed  areas.     Experts  would  not  like  those  water-sheds  to  be  roanur 
and  the  country  would  be  mapped  out.    Then  he  did  not  see  wht^n 
agricultural  produce  was  to  be  grown.     This  was  of  course  beyo 
the  limits  of  the  paper,  but  still  the  point  bad  occurred  to  him. 

Mr.  Wolf  Defhies  (London)  expressed  concurrence  both  witi 
Br.  Dudfield  and  Dr.  Eideal  in  the  view  that  the  paper  had  .«itopp 
short  at  the  distributing  works,  and  had  not  contemplated  the  fate< 
the  water  at1;er^vard8.  However  much  be  might  sympatbist*  with  Dr. 
Eideal's  suggestion,  from  a  considerable  experience  of  the  fate  of 
purifying  apparatuBea,  and  the  class  of  people  who  use  them,  he  was 
hound  to  say  be  did  nut  think  it  would  answer  the  purpose  con- 
templated, Tlie  effect  would  be  to  provide  better  for  those  persons 
who  are  already  be«t  provided  for,  and  leave  those  persons  who  are 
most  exposed  to  the  stress  of  eircuni stances,  who  are  most  liable  to 
catch  intective  disease,  substantially  as  httle  protected  as  tliey  are  at 
present.  Tliis  did  not  alter  the  fact,  however,  that  it  was  a  thoroughly 
good  point  that  the  water  after  it  leaves  the  works  required  more 
protection  than  it  had  got.  He  did  not  think  that  in  any  part  of  its 
career  it  was  possible  to  obtain  for  water  an  absolute  final,  definite, 
certain  protection.  They  had  to  consider  first,  second,  and  third 
line^  of  defence,  and  it  seemed  to  him  that  the  only  line  of  defeni^ 
referred  to  in  the  paper  was  the  first.  He  should  he  soitv  to  in  any 
derogate  from  the  importance  of  making  good  the  iirst  line  of  defence 
80  far  as  it  can  be  done,  hut  at  the  j^ame  time  the  other  lines  of 
defence,  the  means  of  purification  and  the  safeguarding  of  the  means 
themselves,  were  equally  import  ant.  As  Dr.  ^ewsbolme  liad  pointed 
out»  those  were  matters  which  had  to  be  considered  jointly  with  the 
primary  duty  of  proti^cting  the  water  supplies,  and  the  chain  of 
defence  must  be  measured  by  the  strength  of  its  weakest  link.  The 
term  water  company  involved  the  assumption  that  the  authorities 
responsible  for  the  introduction  of  imperfect  water  were  necessarily 
commercial  bodies,  trading  commercial  bodies  who  have  monopolies. 
He  thought  that  our  recent  experience  by  no  means  bore  that  out. 
At  Kings  Lynn  it  was  a  local  authority  with  their  eyes  opened  by  the 
Ijocal  Government  Board.  This  might  be  the  only  case  at  present, 
but  it  was  possible  there  would  be  others.  He  felt  very  strongly  that 
the  interest  of  a  town  was  a  matter  measured  by  pounds,  sbiUing 
and  pence.  There  were  many  instances  of  local  authorities 
regarding  the  health  of  their  own  towns.  Could  they  expect 
sanitary  authority  to  send  out  of  its  own  district  and  protect  tfi 
v^ater  supply  of  a  neighbouring  town.  When  they  recommende 
that  further  powers  should  be  given  to  this  class  of  authority  they 


DISCUSSION.  263 

^liCQned  a  grave  risk  of  putting  forward  weapons  which  looked  well 
On  paper  but  which  put  into  inexperienced  or  apathetic  hands  would 
^  weapons  to  be  turned  against  the  cause  of  public  health  bj  reason 

ol  their  results  being  so  totally  disproportionate  to  their  elaboration. 

It  was  a  point  to  be  considered  that  the  adoption  of  ineffective  means 

vas   liable  to  operate  ultimately  against  tj^e  cause  sought  to  be 

promoted. 

Bf  B.    Shiblst    Mubfht  (The  Chairman)   said  that    the    great 

dffiicolty  underlying  the  whole  question  was  that  human  nature  is  not 

alwsLvs  to  be  relied  upon.     The  machinery  of  administration  has  to 

be    designed  in  such  a  way  that  the  frailty  of  human  nature  can 

be    least  capable  of  inflicting  injury.      He  thought  that  there  was 

one    broad  principle  which  ought  to  govern  the  control  of  water 

supplies  to  communities,  and  that  was  that  they  ought  not  to  be 

supplied  for  profit.    The  very  moment  water  was  supplied  for  profit, 

whether  it  be  by  a  company  or  by  a  sanitary  authority — ^for  he  was 

afr&id  that  some  sanitary  authorities  must  be  definitely  accused  of 

trading  in  water — they  were  exposed  to  risk.    Water  was  a  necessity 

to    the  community,  it  ought  to  be  supplied  in  fit  condition  for  its 

parpose,  and  it  ought  to  be  supplied  without  profit.    The  moment 

it  Iwcame  a  trading  interest  difiiculties  arose,  of  which  they  had  so 

much  experience  at  the  present  time.    This  was  a  point  which  ought 

to  be  borne  in  mind,  and  it  was  one  which  he  should  be  very  glad 

if  it  received  the  attention  of  the  legislature.     They  were  much 

ittdebted  to  Dr.  Childs  for  his  paper,  for  not  only  had  it  been 

mtereeting  in  itself  but  it  had  drawn    forth  a  very  interesting 

diseusBioo,  and  he  would  ask  them  to  give  Dr.  Childs  their  cordial 

tbaoks. 

The  compliment  having  been  accorded  with  acclamation, 

.   *^''-  Childs,  in  reply,  thanked  the  Chairman  for  his  remarks.     He 

^  expected  much  greater  opposition  during  the  discussion:   that 

f*  Woodhead,  for  instance,  would  have  criticised  what  he  had  said 

5'^    jcegard  to  the  chemical  and  bacteriological  analysis  of  water. 

®  did  not  underrate  the  value  of  these  analyses,  but  wished  to 

^^'Dphasise  the  necessity  of  thoroughly  examining  the  surroundings 

*J^.  ^nditions  of  the  source  and  course  of  the  water  supplied,  in 

*^^^ion  to   making  these  analyses.     Bacteriological  analysis   was 

^^inly  of  great  service  also  in  gauging  the  efficiency  of  sand  filtra- 

^^^^«     Much  as  he  respected  Dr.  RideaFs  opinions,  he  could  not 

^p^  with  him  in  his  advocacy  of  domestic  filtration.     Domestic 

fii^tion,  as  a  general  custom,  could  not  be  relied  upon.     If  the 

nation  were  thoroughly  in  earnest  about  the  matter  and  insisted 

up^U  being  supplied  with  pure  water,  they  would  no  doubt  obtain  it. 

More  effective  legislation  and  more  effective  administration  of  the  law 

vePe  required,  and  the  first  and  greatest  difficulty  in  the  way  of 

obtaining  this  were  the  ignorance  and  indifference  of  the  people. 

For  this  reason  he  hoped  that  the  Council  of  the  Sanitary  Institute 
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would  favourably  consider  his  first  proposal — "  that  a  scheme  should 
be  organised  and  carried  out  for  diffusing  knowledge  with  regard  to       ■  ^ 
the  causes  of  typhoid  fever  and  the  means  of  preventing  it  through- 
out the  whole  kingdom."    He  would  be  glad,  for  instance,  to  see  ^       ^^  : 
{Standing  Committee  formed,  and  a  Conference  held,  at  each  annus! 
Congress,  to  deal  with  the  prevention  of  water  pollution.    Dr.  New^*— 
holme  had  spoken  of  tlie  mischief  of  multiplying  authorities.    Hmxt:* 
the  formation  of  Conservancy  Boards  on  the  lines  of  the  Lee  C<>^^-' 
8en*ancy  Board,  which  he  (the  speaker)  advocated,  did  not  necessar-i^^^ 
imply  the  multiplication  of  authorities.    He  had  brought  forwm  "g^ 
tho  River  Lee  Conservancy  Board  only  because  it  appeared  to  him       ^^ 
present  an  excellent  model  and  to  have  afforded  for  many  years      ^^^ 
object  lesson  to  the  whole  nation.     Sir  Francis  Powell  (who  ^^^^  \ 
prevented  by  indisposition  from  being  with  them),  together  vr3^- 
others,  was  at  that  very  time  engaged  in  promoting  a  Rivers  Pollut^^^^ 
Prevention  Bill,  one  of  the  chief  objects  of  which  was  to  provide  ^^^  i 
the  promotion  of  Conjoint  Committees  and  Rivers  Boards  deput— " 
by  local  authorities  to  take  under  control  the  streams,  rivers, 
within  their  respective  watershed  areas.     The  measures  which 
regarded  as  the  most  important  for  the  prevention  of  convection 
typhoid  fever  through  public  water  supplies  were — the  diffusion        _ 
knowledge  and  the  exciting  of  interest  with  regard  to  this  questic^^^ 
amongst  all   classes  of  the  people;   new  legislation  which   shou^^^^ 
enforce  constant  and  systematic  supervision  and  inspection  of  ^^^^-^^ 
water  supplies    from    source    to    distribution,  and    should    secur*"'^^ 
effiHJtive  aaniinistration  of  the  law ;  whilst  Waterwork  Companies,  o^  '^^^ 
authorities  in  possession  of  the  water  supplies,  should  be  held  respond  — ^ 
sible  for  the  results  of  preventable  pollution.     He  hoped  that  th^^^ 
resolutions   which   he  had  proposed  would  be   brought  before  th^^ 
Council;  tor,  thouj^h  thoy  might  contain  some  impracticable  sugges^ — ' 
tions,  it  would  lx>  lor  the  Council  to  deal  with  them  as  they  thoughO 
fit. 

The  resolutions  were  seconded  by  Dr.  Louis  Parkes,  agreed  tc^ 
i\em,  con,,  and  stood  referred  to  the  Council. 


Note. — A  Standiiip  Committee  on  Kiver  Pollution  has  been 
^  appointed  bv  the  Council,  and  these  resolutions  are  under  its 
consideration. 
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THE  PESIRABILITY  OF  MAKING 

WATERSHED   AREAS   AND   SANITARY 

DISTRICTS  COTERMINOUS. 

By  R.  K  MiDDLETON,  M.Inst.C.E.,  1I.In8T.M.E. 

(Ff-llow.) 

Read  at  a  Setsional  Meeting  held  on  April  Gth,  1898. 


I 


As  was  remarked  by  Major  Flower  in  his  address  to  tlie  Leeds 

Congress    1897,  the  division  of  the  Couutry  into   watershed 

,s,  for  purposes  of  water  supply  and  drainan;e,  wliich  areas 

I  be  made  coterminous  with  sanitary  distriets,  appears  to  be 

Terr  desirable. 

The  writer  poioted  out  in  his  paper  on  the  "  Pollution  of 
Rivers  from  an  Engineer's  point  of  view/'  read  at  the  same 
congress,  that  rivers  and  streams  have,  fmm  t!ie  earliest  times, 
been  put  to  two  different  and  antagonistic  uses,  they  have  been 
considered  to  fonn  the  natural  soiux^e  of  supj>ly  for  water  to  be 
used  for  drinking,  cidinarv  and  ablutionarv  purposes  and  at  the 
same  time  to  be  receptacles  for  al!  animal,  vegetable  and 
mineral  refuse.  It  has  even  been  maintained  in  quite  recent 
years  tliat  the  latter  is  tlie  natural  and  primary  duty  of  every 
river  and  stream. 

It  is  scarcely  necessary  to  point  out  to  a  Society  of  Satiitarians 
that  the  first  use  of  a  river  is  to  provide  water  for  atiimal  life. 
Secondly  it  may  jjrovide  power  for  grinding  corn,  for  the 
Weaving  of  fabrics,  and  for  such  other  ]mr]joses  as  may  be 
beneficial  txj  the  riparian  inhabitants.  Thirdly  it  may  be  used 
for  carrying  the  persons  and  property  c*f  those  who  live  near  it, 
and  the  necessaries  of  life  from  point  to  point.  Lastly  and  not 
until  the  other  requirements  have  been  satisfied,  it  may  be  used, 
in  a  manner  which  shall  not  defeat  its  primary  obligations,  for 
the  removal  of  refuse  matter. 

Needless  to  say  the  re«|nireineiits  of  a  crowded  population  and 
of  an  advancing  civilisation  have  materially  alteretl  the  second 
and  third  items  of  legitimate  use,  mills  are  in  many  cases  buiit 
and  worked,  not  for  the  sujqily  of  the  necessaries  t>f  life  to  the 
inhabitants  in  its  immediate  neighbourhood,  but  for  the  produc- 
tion of  goods  to  be  supplied,  perhaps  to  distant  countries,  the 


266    WATEESHBD  ABEAS   AXD  SAXITAKY  DI6TSICT8  COTEBMIXOUB. 


Il 

I  ere     i 


only  benefit  ac(;rniii;^  to  the  [KMjpIo  of  the  district  bem|T  found  iu 
an  increased  demand  for  laljour  and  consequent  cb*culation  of 
money,  the  riches  produced  being  diffused  over  a  large  area. 

It  fret|uently  bapjieuf?  that  manufactories  which  originally 
flepended  on  water  for  their  motive  power*  liave  found  the 
supply  inadequate  and  unreliable  on  account  of  its  intermittent 
cliaracter  and  resort  has  been  had  to  steam,  wjiereby  a  fiortlon 
of  the  water  has  been  tiiken  from  the  river  and  has  been  diffused 
into  the  atmosphere  as  vapour,  also  the  use  of  the  wat^r  has  not 
been  iimiterl  to  potver,  but  large  quantities  have  been  employed 
for  the  cleansing  of  foul  rags  or  other  articles  for  mixing  vdih 
materials  used  in  the  pi-ocesses  of  manufacture  and  for  the 
removal  of  chemicals  from  partially  manufactui'ed  goods. 

Advancing  civiHsation,  especially  in  resjiect  of  rapidity  ai 
facility  of  transmirt,  has  both  enabled  and  obliged  the  mauuf 
turer  to  locate  his  business  in  a  position  w^here  the  supply 
raw  material  with  which  he  deals  can  be  obtaine<l  most  easi 
and  therefore  most  eheaplyj  where  wages  are  low  and  where 
motive  power  is  cheap.  ^i 

As  the  land  of  the  country  will  no  longer  supply  stifficieq^H 
com  for  the  consumption  of  the  population,  and  as  each  yei^^ 
brings  a  larger  and  larger  supply  of  cereals  to  our  shores  from 
foreign  countries,  flour  milling  is  no  longer  so  profitable  a 
business,  when  conducted  under  the  old  conditions  on  small 
rivers,  as  it  was  in  former  times;  larger  mills  and  more  elalK>rate 
machinery  are  now  rer|uired  for  the  production  of  the  fine  and 
white  flour  which  is  now  used  almost  universally,,  the  old 
fashioned  flour  or  wind-mill  is  becoming  obsolete,  and  is  bein^ 
replaced  by  modem  mills  driven  by  steam  power  and  sitnateS 
near  a  sea-jmrt. 

On  the  other  hand  processes  of  manufacture,  which  require 
large  quantities  of  water  for  cleansing  purposes,  are  increasing, 
and  the  mill  whicli,  in  the  old  days,  provided  food  for  its  district, 
has  become  a  source  of  pollution  in  itself,  and  a  centre  of 
pollution  on  account  of  the  population  which  has  grown  up 
around  it  and  which  is  dependent  on  it* 

In  every  direction  we  find  the  tenilency  to  pollute  is  on  the 
increase,  at  the  same  time  that  the  demand  for  a  supply  of  ])ure 
water  is  likewise  increasing,  while  the  area  from  which  a  supply 
can  safely  be  drawn  is  diminishing  and  many  rivers  have  become 
impossible  as  sources  of  water  supply,  in  all  cases  on  account  of 
the  amount  of  trade  refuse  which  has  been  passed  into  them 

In  the  mining  districts  the  banks  of  the  rivers  and  strei 
become  tip  heaps  for  ashes  and  scoria,  often  containing  poisonous 
ingredients,  all  sorts  of  refuse  are  thrown  into  them,  thev  stinj' 
and  are  corrupt,  but  fllthy  as  they  are  they  are  not  so  offensii 
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to  are  the  waters  which  are  used  for  washing  rags,  or  woollen 

efor  cleansing  skins,  or  the  waters  that  are  near  large 
ries. 

Undoubtedly  the  pollution  which  is  most  dangerous  to  man  is 
that  produced  by  man  himself.  The  untreated  excreta  of  the 
human  being  are  at  all  times  a  source  of  danger,  but  when  they 
proceed  from  a  diseased  human  being  they  may  carry  with  them 
the  germs  of  death  to  many  fellow  creatures,  and  with  the 
increase  of  population  comes  increasing  difRculty  and  increasing 
costKness  in  dealing  with  the  refuse,  animal,  vegetable  and 
mineral,  which  results  from  human  aggregation. 

It  seems  to  be  doubtful  if  any  danger  is  to  be  feared  as 
resulting  from  the  droppings  of  cattle  when  living  in  the  open, 
and  cTen  if  they  are  to  some  extent  dangerous  they  are  neces- 
sarily limited  in  quantity,  for  cattle  cannot  live  in  an  area  which 
^U  not  ejLsily  disinfect  all  the  manure  which  they  produce. 

Probably  the  artificial  manures,  if  one  may  thus  designate 
pwno  and  fish  in  a  putrid  condition,  are  much  more  to  be  feared 
than  any  natural  manures ;  the  fish  are,  however,  in  themselves, 
w  offensive  to  the  sense  of  smell  that  they  are  seldom  used 
except  for  very  high  cultivation,  such  as  hop  gardens. 

An  endeavour  lias  been  made  to  point  out  in  a  brief  but 
effective  manner  the  causes  which  are  producing  an  increased 
^  of  water  for  the  supply  of  steam  to  engines,  for  cooling  and 
®^her  purposes  in  iron  and  steel  works,  for  the  cleansing  and 
^ufacture  of  the  materials  used  in  paper-making,  fell-mon- 
^^^gy  woollen  and  linen  manufacture,  brewing,  in  chemical 
!^^''ks,  and  in  a  thousand  other  ways,  much  of  such  water  being 
^ffused  into  the  atmosphere  as  vapour,  while  still  more  is  so 
"^fouled  as  to  be  unfit  for  drinking,  culinary  or  even  for  washing 

1*^  another  direction  the  available  water  supply  is  also 
.billing  more  limited  on  account  of  the  amount  of  land  which 
»  ^^npied  by  towns,  villages  and  manufacturing  centres,  while 
.  .^^  the  increase  in  population,  the  demands  of  a  higher 
'^Uisation  and  the  greater  requirements  for  steam  and  similar 
^^>  all  call  for  a  greater  supply  and  a  more  liberal  use  of  water. 
,  Consequent  on  the  increase  in  the  size  of  our  large  towns  the 
r^^^^^d  for  water  has  led  to  an  upsetting  of  all  preconceived 
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^m\  Valley,  and  the  London  County  Council  would  have  us 
'ookto  the  Valleys  of  the  Usk  and  Wye  for  our  supply  of  water, 
and  there  does  not  at  the  present  time  seem  to  be  any  efficient 
conservation  of  the  sources  of  supply  for  the  use  of  those  who 
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are  the  natural  heirs  to  it,  namely  those  wlio  are  the  first  to 
receive  it  from  the  atmosphere  and  at  whose  feet  it  is  running, 
cither  above  ground  in  the  form  of  streams,  rivers,  and  lakes,  or 
below  ground  in  tiny  rills.     Every  town  or  village  situated  on 
the  banks  of  the  river  or  one  of  its  tributaries  has  a  vested 
interest  in  the  niainteuance  of  the  pui'ity  of  the  water  which 
flows  towards  it.     Even  if  it  does  not  obtain  its  water  supply 
from  tlie  river  or  stream,  still  the  fouling  of  the  stream  or  river 
is  an  injury  to  the  place,  as  causing  a  nuisance  palpable  to 
sight  or  smelh     At  the  same  time,  the  same  population  d 
to  discliarge  its  i*efuse  into  the  same  stream  and  to  become 
nuisance  to  its  neighbour  lower  down  on  the  course  of  the  river. 

It  would  appear  on  the  face  of  it  that  the  village  situated 
nearest  to  the  source  of  tlie  river  would  have  tlie  best  of  it,  for 
its  inhabitants  would  be  able  to  drink  pure  wat^r  while  they; 
would  befoul  what  passed    them    by,   and   the    population 
places  lower  down  on  the  course  of  the  stream  would  each  get' 
a  worse  sample  than  the  last  and  would  pass  it  on  in  a  still 
worse  condition  than  that  in  which  it  came  to  tliem^     Natural 
causes,  the  principal  of  which  are^  dilution  by  increase  in  the 
volume  of  tlie  river,  oxidation  by  air  and  light,  the  action  ul^^ 
vegetation  and  sedimentation,  tend  to  counteract  the  influenced^| 
referred  to,  and  unless  the  pollution  is  excessive  in  €|uantity 
the  water   becomes   purer  in  the   losver  reaches  of   the  river 
rather  than  the  reverse ;  and  many  streams  wliich  are  decidedlj' 
impure  near  their  sources  are  purified  before  the  ivater  arrive 
at  the  lower  reaches  of  the  river, 

The  [H'otection  afforded  to  the  consumer  by  the  natar 
processes  indicated  above  are  not  sufficient,  unless  they  are  su}> 
plemented  by  tlie  power  of  an  authority  strong  enough 
curb  the  tendency  of  the  human  animal  to  get  rid  of  the  refus 
which  he  creates,  either  as  manufacturer  or  as  an  individual, 
with  the  smallest  amount  of  trouble  and  at  the  minimum  of 
cost.  The  disposal  of  sewage  matter  was,  until  quite  recently, 
a  subject  not  to  l)e  nientioued  to  ears  polite,  the  matter  was  to 
be  hidflcn  away  anyhow,  so  long  as  it  was  out  of  sight ;  so  it 
was  turned  into  cesspits,  the  positions  of  which  were  often  for- 
gotten,  or  into  rivers,  to  be  a  nuisance  to  somebody  else. 
Suddenly,  sanitary  scienct-  became  rather  the  fashion  than 
otherwise,  and  everybody  talked  of  drains,  with  the  usual  result 
that  nnicli  was  done  in  a  Imrry  which  would  have  been  better 
tlone  if  it  had  been  longer  thought  t*ver.  Most  large  towns  which 
can  afford  to  spend  money  pretty  freely  have  made  efforts,  at 
siny  rate,  with  but  moderate  success,  to  get  rid  of  their  sewage 
decently,  and  not  to  be  greater  nuisances  to  their  neighbours 
than  they  could  reasonably  help,  but  the  sewage  disposal  works 
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of  many  small  towns  and  villages  are  practically  useless,  because 
tbe  inhabitants  have  not  the  money  to  keep  the  works  for 
^hich  they  have  paid,  in  order.  In  still  other  cases,  sewage 
diapwal  works  are  conspicuous  by  their  absence. 

The  selfish  policy  of  turning  all  refuse  into  the  nearest  stream 
W  to  greater  and  still  greater  pollution  of  the  water  supply  as 
time  went  on,  and  population  and  manufactures  increased  ;  the 
natural  course  of  procedure  which  puts  the  provision  of  a  pure 
Mid  sufficient  supply  of  water  first  and  the  disposal  of  sewage 
Mcondwas  revers^,  and  the  position  became  intolerable ;  more- 
over, the  earlier  efforts  of  legislation  were  directed  to  the 
provision  of  sewage  disposal,  while  omitting  to  require  that  this 
necessary  stipulation  should  be  preceded  by  an  ample  supply  of 
nter. 

Subsequent  legislation  has  inclined  to  leave  the  cart  before 
Ae  horse  and  to  subordinate  any  question  of  water  supply  to 
that  of  sewage  disposal,  making  the  latter  compulsory,  while  the 
'orrner  is  to  a  large  extent  permissive. 

Consequent  on  this  inversion  of  obligations  the  Rivers  Pol- 
lution Act  of  1876  is  exceedingly  tender  in  dealing  with  vested 
interests  in  sewers  and  in  the  pollution  of  streams,  and  experience 
hw  shown  that  it  is  entirely  insufficient  to  curtail  the  increasing 
t^dency  to  pollute,  notwithstanding  the  precautions  which  have 
nndoubtedly  been  taken  in  many  cases  to  pi'event  it  Later 
Acts  have  not,  except  as  regards  special  localities,  provided  any 
•"equate  cure  for  the  evil  and  then  only  within  the  last  few 
years  and  in  the  face  of  the  most  convincing  evidence  and  in 
^^•^  of  absolute  necessity. 

Considering  the  constitution  of  the  authorities  which  have  to 
administer  the  Acts  dealing  with  the  provision  of  water  supplies, 
^th  the  disposal  of  refuse  and  the  pollution  of  rivers,  it  is 
f^^lv  to  be  expected  that  the  result  should  be  otherwise  than 
*^  ^'  It  has  been  easier  for  the  authority  to  get  water  from 
^^  other  source,  however  limited  its  area,  however  doubtful 
*^  pitimate  purity,  than  to  face  the  difficulties  of  dealing 
eftciently  with  the  sewage  which  the  same  authority  must  get 
™  ®f.  All  authorities  have  had  conflicting  interests  to  consider 
^nen  dealing  with  river  pollution,  and  in  all  cases  the  pre- 
^f^ation  of  the  river  in  its  pristine  purity  has  been  subordinated 
^  the  requirements  of  mill  owners,  for  power  purposes,  of 
^*^Is,  for  purposes  of  navigation,  and  of  towns  and  villages 
desirous  of  getting  rid  of  their  refuse  in  the  most  summary 
™^ner  and  at  the  least  possible  cost,  without  consideration 
of  any  habitations  placed  below  them  on  the  course  of  the 
rtream. 
In  this  manner  enormous  drainage  areas  are  becoming  useless 
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for  purposes  of  water  supply,  and  large  towns  are  compelled  fc^o 
tap  distant  and  at  present  unused  and  uncontaminated  sourc^^s 
of  supply,  though  at  great  cost,  and  are  rapidly  taking  frooa 
unoccupied  districts  the  water  which  at  some  time  may  be 
wanted  for  the  inhabitants  themselves.  The  future  centres  of 
the  industries  of  the  country  cannot  be  predicted  with  aay 
certainty.  Already  within  the  memory  of  man  great  citie« 
have  sprung  into  existence  where  formerly  were  only  village* 
or  desolation. 

It  seems  reasonable  that  each  district  should  supply  its  own 
needs,  both  in  respect  of  water  supply  and  sewage  disposal,  hnt' 
this  cannot  be  done  unless  water  supply,  a  pure  water  supply* 
be  put  first  and  sewage  disposal  be  subordinated  to  it  by 
rigorouslv  enforcing  the  obligations  consequent  on  the  aggre-^ 
gation  of  large  bodies  of  men  in  centres  of  industry. 

It  is  scarcely  to  be  expected  that  the  authority  which  desired 
to  discharge  the  refuse  of  its  district  into  the  stream,  (and  as  \t 
draws  its  water  supply  from  a  point  higher  up  does  not  injure 
itself,)  should  be  urgent  in  the  prevention  ot  the  pollution  of 
the  river  for  the  benefit  of  towns  situated  below  it  on  its  course 
and  in  which  it  has  no  interest. 

It  frequently  happens  that  the  difficulties  in  dealing  with  the 
sewage  of  a  particular  district  are  enormous,  while  the  question 
of  disposal  would  become  quite  simple  if  compulsory  amalgamr 
ation  were  possible. 

As  has  been  very  ably  pointed  out  by  Mr.  Malcolm  Paterson, 
M.Inst.C.E.,  in  his  pamphlet  on  "Compensation  Discharge  in 
the  Rivers  and  Streams  of  the  West  Riding  of  Yorkshire,'* 
the  system  of  compensation  in  water  generally  adopted  is  not 
by  any  means  universally  advantageous,  even  to  those  for  whom 
it  is  provided,  while  it  is  destructive  of  the  purity  of  the  river. 
Mills  which  only  work  by  day  desire  to  have  compensation 
water  delivered  to  them  during  the  day  only,  so  that  they  may 
get  the  utmost  advantages  from  it,  but,  as  the  water  is  delivered 
from  the  compensation  reservoir  which  is  situated  near  or  at 
the  head  of  the  stream,  the  mill  nearest  the  reservoir  is  the 
only  one  which  gets  the  full  benefit,  while  those  which  are 
situated  further  from  the  reservoir  must  either  work  abnormal 
hours,  standing  idle  in  the  morning,  or  they  must  have  sufficient 
reservoir  capacity  of  their  own  to  conserve  the  compensation 
water  received  during  the  night  and  use  it  in  the  morning,  up 
to  such  time  as  the  new  supply  from  the  compensation  reservoir 
reaches  them.  Take  the  case  of  a  mill  situated  twenty-four 
miles  below  the  reservoir,  the  stream  from  which  travels  at 
three  miles  an  hour  and  begins  to  flow  at  6  a.m.  The  new 
supply  does  not  reach  the  mill  until  2  o'clock  in  the  afternoon, 
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and  eight  hoars'  supply  must  be  stored  at  the  mill  if  the  miller 
^  *o  get  the  full  benefit  of  the  supply. 

Inuring  the  ni^ht,  at  points  near  the  reservoir,  the  stream  is 
pohably  nearly  dry,  and  any  sewage  passed  into  it  must,  when 
^ied  to  the  decaying  vegetation  consequent  on  an  intermittent 
"^^9  cause  a  nuisance.  At  points  lower  down  the  river  this 
*^te  of  thin^  exists  during  part  of  the  day  as  well  as  during 
I*rt  of  the  night,  and  becomes  even  more  objectionable. 

Gnoagh  has,  it  is  thought,  been  said  to  show  that  if  areas  of 
^ter  supply  are  to  be  efficiently  safe-guarded,  if  rivers  are 
^  l>e  preserved  from  pollution,  if  the  mill-owners  are  to  obtain 
the  nbnost  benefit  of  the  power  at  their  disposal — but  without 
mjiity  to  the  general  interests  of  the  population, — and  if  the 
°*^i^tion,  if  there  be  any,  is  to  be  maintained,  the  present 
T^tem  of  divided  authority  should  be  abandoned,  and  a  com- 
tiaed  and  general  policy  should  be  substituted  for  it. 

A.t  present  every  authority  is  in  conflict  with  its  neighbour, 
<**iflict  in  interest  if  not  in  fact,  and  litigation  and  disagree- 
ment are  too.  frequently  the  result 

There  are,  it  is  believed,  cases  where  districts  have  bene- 
fitted greatly  by  the  adoption  of  combined  systems  of  drainage, 
••  for  instance  in  the  case  of  the  Ehondda  Valley  and  the  Pon- 
tjrpridd  combined  drainage.     Here,   instead  of  each   district 
providing  its  own  sewage  farm,  a  difficult  and  somewhat  daii- 
gBroos  proceeding  in  a  valley  of  but  limited  area,  the  sewage 
®^  the  towns  in  tne  Valley  oi  the  Rhondda,  and  in  the  Valley 
^  tie  Taff  from  Aberdare  to  Cardiff,  is  carried  in  iron  pipes 
^^'^•Ti  the  valley  of  the  river  Taff,  and  is  discharged  into  the 
^*^i«tol  Channel  above  the  town  of  Cardiff.     This  work  was, 
"^^^vever,  carried  out  entirely  in  one  county,  and  it  may  not 
^^^*>easonably  be  supposed  that  unless  there  had  been  a  County 
^l^^mcil  having  an  equal  interest  in  the  whole  drainage  area 
^     the  Taff,  the  District  Council   of  Ystrad-y-fodwyg,  the 
tTir'tan  Sanitary  Authority  of  Pontypridd,  and  the  other  parties 
"^"^^rested  in  the  disposal  of  the  sewage  might  have  been  en- 
^?*'vouring  to  work  each  their  own  little  sewage  farm,  to  the 
^^^somfort  of  their  neighbours,  or  might  have  been  disputing 
"^t^een  themselves  without  making  any  progress. 

The  three  Ridings  of  Yorkshire,  being  of  such  large  area,  are 
^^tersected  bv  considerable  rivers  which  flow  for  the  whole  or 
^^^y  the  whole  of  their  courses  through  one  county  only,  and 
»^  again,  as  might  be  expected,  we  find  the  County  Councils 
^*kui^  considerable  interest  in  the  rivers  which  are  their  own 
^divided  property,  an  interest  which  appears  to  have  secured 
tethe  general  public,  to  judge  from  the  reports  contained  in 
'Hr.  Pateraon's  pamphlet,  considerable  advantages. 
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Most  of  oar  larj^r  rivers,  on  the  other  hand,  serve  as  bound- 
aries or  divisions  between  counties.  For  instance,  the  watershed 
of  the  Thames  extends  over  15  counties  or  parts  of  counties  in 
which  some  2,600  authorities,  County,  Borough,  District  and 
Parish  Councils  hold  sway.  The  whole  of  these  do  not  have 
jurisdiction  within  the  watershed,  but  if  the  nunotber  given 
above  be  reduced  by  20  per  cent.,  or  to  2,080,  this  figure  will 
probably  represent  the  number  of  authorities  within  the  drainage 
area  of  the  Thames. 

The  watershed  of  the  Severn  affects  12  counties  and  some 
1,316  Councils. 

The  Cambridgeshire  Ouse  touches  8  counties  and  some  1,200 
Councils. 

There  is  no  necessity  for  carrying  the  calculation  further,  but 
from  the  figures  which  have  been  given  some  idea  may  be  formed 
of  the  conflicting  interests  existing  in  any  watershed  area. 

A  further  consideration  which  appears  to  point  in  the  same 
direction,  namely,  to  the  necessity  for  having  some  authority 
responsible  for  watershed  areas,  is  that  of  floods.     There  are 
many  districts  in  England  which  are  periodically  flooded  with 
very  disastrous  results.     While  the  floods  last  and  immediately 
afterwards,  there  is  great  talk  of  what  coald,  should  and  must 
be  done,  but  it  ends  in  talk,  because  the  interests  are  so  conflict* 
ing  that  before  anything  can   be   decided  on,  the  matter  has 
become  ancient  history-,  and  the  public  mind  has  to  be  stirred 
up  again  bv  another  flood,  and  still  nothing  results  unless  there 
is  an  autliorlty  witli  sufficient  |)o\ver  and  possessed  of  sufficient 
funds  to  enable  it  to  deal  witii  the  question  without  dii'ectly 
touching  the  jxjckets  of  the  ratepayers. 

As  has  been  pointed  out,  the  Rivers  Pollution  Act  (1876) 
does  not  i>rovide  powers  of  sufficient  stringency  to  enable  th^ 
pollution  of  rivers  to  be  dealt  with  efficiently,  and  necessity  ha^^ 
obliged  certain  existing  authorities  to  apply  for  an  extension  af^ 
their  powers,  as  in  the  case  of  the  Mersey  and  Irwell  Acts  o^ 
1892,  and  the  Thames  Conservancy  Act  of  1894,  but  these  act^ 
are  purely  local  and  it  seems  desirable  that  they  should  bo  mad^ 
general  antl  that  an  authority,  in  some  respects  similar  to  th^ 
Thames  Conservancy  Board,  but  with  more  expanded  powers  a^ 
regards  the  raising  of  funds,  should  have  charge  of  each  of  the 
principal  rivers  in  the  country. 

The  Thames  Conservancy  Board  before  1894  had  only  power 
over  the  tributaries  of  the  Thames  for  ten  miles  from  their 
junction  with  the  main  stream,  and  they  could  only  deal  with 
pollutions  under  the  general  acts,  the  operation  of  which  was 
found  to  be  tedious  and  ineffectual.  They  have,  by  the  act  of 
1894,  authority  over  the  whole  of  the  water  shed,  and  they  can 
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enforce  their  powers  miicli  more  effectually  than  under  the 
general  law,  by  means  of  the  following  clauses  :^ 

93.  If  any  person  does  any  of  the  following  tilings,  namely: 

(1)  0(x»ns  into  the  Thames  or  into  any  tributary  any  sewer 
drain  pipe  or  channel  whereby  sewage  or  any  other  offensive 
or  injurious  matter  whether  solid  or  fluid  shall  or  is  Ukely  to 
flow  or  pass  into  the  Thames  or  into  such  tributary : 

(2)  Wilfully  causes  or  without  lawful  excuse  (the  proof 
whereof  sliall  He  upon  !nm)  suffers  any  sewage  or  matter 
aforesaid  to  flow  or  pass  into  the  Thames  or  into  any  tribn- 
t.ary  down  or  through  any  sewer  drain  pipe  or  channel  not 
at  the  passing  of  this  Act  lawfully  used  for  that  pur[>ose ; 

lie  shall  for  every  such  offence  be  liable  to  a  penalty  not 
exceeding  one  hundred  pounds,  and  to  a  daily  penalty  not 
exceeding  fifty  pounds. 

94.  (1)  Whenever  any  sewage  or  matter  aforesaid  is  caused 
or  suffered  to  How  or  pass  into  the  Thames  or  into  any  tributar}' 
then,  and  in  every  such  case,  even  though  such  sewage  or 
matter  aforesaid  had  been  lawfully  so  caused  or  suffered  to  flow 
or  pass  before  the  passing  of  this  Act,  the  Conservators  shall 
give  notice  in  writing  to  the  person  causing  or  suffering  the 
aurne  so  to  flow  or  pass  requiring   him  within  a  time  to  be 

cified  in  such  notice,  but  not  being  less  than  three  months  to 
continue  such  flow  or  passage. 

(2)  Provided  that  the  Conservators  may  if  they  think  fit  at 
any  time,  and  from  time  to  time  extend  the  time  specified  in 
such  notice  by  another  notice  in  wTiting. 

(3)  And  provided  that  if  any  person  to  whom  any  such  notice 
is  given  tliinks  himself  aggrieved  by  reason  of  the  time  allowed 
either  by  the  original  or  by  any  subsequent  notice  not  being 
sufficient^  he  may  not  later  than  one  month  before  the  expiration 
of  the  time  so  allowed  by  writing  delivered  to  the  secretary 
demand  an  extension  of  such  time,  and  in  case  the  Conservators 
refuse  to  comply  with  such  demand,  the  question  of  such 
extension  shall  be  referred  to  an  arbitrator  appointed  by  agree- 
ment or  failing  agreement  by  the  Board  uf  Trade  on  the 
application  of  either  party. 

(4)  Any  person  to  whom  any  notice  is  under  this  section 
giTen  by  the  Conservators  shall  notwithstanding  anything  in 
any  other  Act  within  the  time  allowed  by  such  notice  subject  to 
any  extension  of  such  time  as  in  this  section  provided,  dis- 
continue the  flow  or  passage  of  the  sewage  or  matter  to  w^hich 
the  notice  refers,  and  in  default  of  so  doing  shall  be  guilty  of  a 
misdemeanour  and  be  liable  on  summary  conviction  thereof  or 
on  conviction  thereof  on  indictment  to  a  penalty  not  exceeding 

TOL.    XIX,     FAMT  U,  & 


274    WATKBSHXD  AXKkB  AlTD  BJJOTXmT  UnTKICTS  OOTIBlCnrOITS. 

one  hundred  poands,  mnd  to  a  daily  penalty  not  exceeding  fifty 
]K»auds. 

<  «5)  Provided  that  notwithstanding  anything  in  this  Act  or  in 
any  Act  incorporated  therewith  any  proceeoing  in  respect  cS 
isnch  a  misdemeanour  may  be  remov^  by  certiorari  into  the 
High  Court 

The  same  authority  has  also,  quite  recently,  given  consider- 
able attention  to  the  prevention  of  flooding. 

In  what  manner  the  watersheds  should  be  mapped  out, 
whether  the  existing  boundaries  of  Counties,  Sanitary  Unions, 
and  Parishes  should  be  adhered  to,  or  there  should  be  a  general 
n>-«rrangement  of  these  artificial  divisions,  is  too  large  a  subject 
to  be  di^alt  with  in  a  paper  of  this  character,  time  will  not 
permit  of  the  full  considention  of  so  difficult  a  question. 

The  constitution  of  the  proposed  authority  is  also  a  matter  of 
great  complexity,  especially  as  regards  the  method  of  raising 
the  funds  to  be  placed  at  their  disposal,  but  it  may  be  said  that 
the  Kxlv  should  represent  every  class  and  interest,  and  that  its 
duties  sliould  consist  in  the  conservation  of  the  river,  its  banks, 
and  navigation,  if  any,  in  the  maintenance  of  its  purity  including 
that  of  it5  tributaries,  in  the  encouragement  of  combination  and 
oAioiency  in  sewage  disposal  and  in  the  prevention  of  floods. 

The  writer  has  endeavoured  to  lay  before  his  hearers  a 
question  which  he  considers  to  be  of  considerable  importance 
but  which  contains  the  elements  of  much  complexity,  and  he 
trust*  that  the  members  of  the  Institute  will  be  able  to  throw 
luon*  light  on  tho  subject. 


Mr.  lUi.Pwix  Latham  (London)  said  he  thoroughly  agreed  with 
all  that  Mr.  Middloton  had  said  in  his  most  interesting  and  instruc- 
ti\e  j>ajHT,  The  question  of  contn>lling  watershed  areas,  especially 
>\ith  rt'iiarxi  to  the  purity  of  the  water  supplies  of  the  people,  was  one 
of  pinunouut  imjK^rtanoe.  Every  day  one  was  brought  into  contact 
>\ith  the  fearful  i\Mis<Hjuences  that  arise  from  the  pollution  of  drink- 
ini:  Neater,  and  indtwi,  he  K»gan  to  think  there  was  no  question  from 
a  sanitary  noint  of  view  which  is  of  more  importance  than  that  of  the 
watvr  supplies  of  this  country.  AVhen  he  said  water  supplies,  he  did 
not  n\eiui  io  contine  himself  simply  to  the  surface  streams,  but  to 
dirivt  attention  to  a  gn»ater  extent  to  those  underground  streams, 
which,  Umus^  out  of  sight  wert^  often  out  of  mind,  the  consequence 
being  that  they  were  polluted  to  a  frightful  extent  in  the  immediate 
vicinity  i>f  the  places  from  which  the  water  supplies  are  drawn.  In 
fact,  it  apjH^ared  that  nearly  all  the  epidemics  of  typhoid  wliich  have 
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occurred  in  this  couiitr\%  with  slight  exceptions,  have  been  traced  to 
these  underground  sources  of  supply*  These  had  been  poUuted  and 
had  never  seen  the  light  of  day,  which  no  doubt  to  a  very  considerabl©  j 
extent  tends  to  destroy  the  germinal  matter — bo  fruitful  a  source  of 
dlBeaaeL  How  this  matter  was  to  he  dealt  with  was  certainly  a  very  | 
large  question.  Sanitary  authorities  themselves  and  water  authori* 
ties  did  not  seem  to  appreciate  the  importauce  of  securing  a  pure 
water  supply.  Only  last  year  a  Bill  was  actually  introduced  into 
Flurliament  for  making  a  reservoir  in  a  small  town  in  Sussex^  where 
the  overflow  of  the  cesspools  passed  into  the  stream  above  the  site 
of  the  proposed  reservoir,  and  although  that  fact  was  pointed  out  to 
the  Committee,  the  Bill  passed,  A  fortnight  previously  a  Bill  was 
brought  before  the  Committee  of  the  House  of  Commons  lor  the 
establishment  of  a  gas  works  at  ]^Iargate,  and  a  most  extraordinary 
position  was  selected  for  this  gas  works — in  close  contiguity  with  the 
aqueducts  of  the  principal  water  supply  of  the  town,  which  were  only 
fit>m  60  to  70  ft.  below  the  surface  of  the  site  where  the  gas  works 
were  to  be  erected  ;  yet  that  Bill  was  passed.  When  our  iegihiktors 
seemed  to  so  little  understand  these  questions  of  the  importance  of 
the  purity  of  a  w^ater  supply,  and  the  great  danger  which  is  likely  to 
arise  from  pollution,  either  in  the  distribution  of  the  supply  or  the 
injurious  properties  which  may  he  imported  at  its  source,  they  could 
not  be  surprised  that  there  were  so  many  small  communities  through- 
out the  country  which  did  not  regard  the  question  of  the  water 
supply  from  any  favourable  point  of  view.  They  looked  upon 
engineers  who  advised  them  that  the  purity  of  a  water  supply  was  a 
paramount  necessity  as  having  a  crotchet,  and  very  often  said,  "^^  Well, 
the  supply  was  good  enough  for  our  fathers,  surely  it  is  good  enough 
for  us."  That  was  the  answer  given  to  any  question  as  to  the  pollu- 
tion of  wells  which  exist  pretty  well  in  all  the  villages  and  towns  of 
this  country.  It  was,  however,  a  great  question,  and  they  were 
indebted  to  Mr,  Middleton  for  having  brought  the  matter  under 
their  notice  so  clearly  and  concisely*  01  course,  some  watershed 
areas  were  very  large,  like  that  of  the  Thames,  others  were  of  com- 
paratively small  area.  Wherever  he  had  anything  to  do  witii  the 
formation  of  districts,  he  had  always  drawn  the  boundary  at  a  water- 
shed line ;  but  where  watershed  areas  passed  through  two  or  more 
counties  they  were  met  with  great  dillkulties.  For  they  were  told 
under  recent  Acta  it  was  almost  impossible  to  take  part  of  a  district 
"  ch  belongs  to  one  county  and  put  it  under  the  jurisidiction  of  a 
itary  authority  which  principally  governs  in  another  couiitv. 
That,  however,  had  been  done  recently  in  a  case  where  a  district  had 
been  taken  out  of  one  county  and  put  into  another,  and  he  did  not 
see  that  what  had  been  done  in  that  small  way  could  not  be  done  to 
a  very  large  extent  throughout  the  country.  There  was  no  rea^^on 
whatever  why  they  shi>u]d  confine  themselves  to  the  present  arbitary 
boundaries.  A  watershed  area  formed  a  very  good  natural  boundary, 
certainly  for  drainage  purposes.  The  difficult  question  was  in  regard 
to  the  large  areas— an  authority  to  pass  over  nearly  6,000  square 
miles  in  the  Thames  area  would  be  a  sort  of  legislative  body  in  its 
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goTernment  of  such  a  krge  part  of  the  country.  But  there  was  no 
doubt  the  principles  of  watershed  areas  should  be  kept  in  view  in  the 
formation  of  all  new  districts,  and  not  so  much  as  had  been  the  old 
boundaries  of  parishes,  which  were  not  properly  defined,  or  served 
any  useful  purpose  in  regard  to  the  engmeering  work  to  be  carried 
out  within  the  district  they  made.  It  was  therefore  a  question  which 
reeded  full  investigation. 

Major  Lamobock  Flowbb  (London)  observed  that  he  was  veiy 
much  obliged  to  Mr.  Middleton  for  having  brought  forward  this  old 
idea  of  his  of  treating  the  watershed  area  as  the  proper  boundary  for 
a  sanitary  district,  and  he  was  equally  glad  that  Mr.  JBaldwin  Ifttham 
had  drawn  attention  to  the  absolute  absence  of  control  over  subter- 
ranean supplies.  He  contended  that  no  Conservancy  Board  is 
complete  which  has  not  control  over  the  subterranean  water.  At  the 
present  moment  there  was  no  Conservancy  Board,  nor  was  there  any 
authority  beyond  the  Common  Law  which  had  any  power  to  prevent 
the  pollution  of  subterranean  water.  With  regard  to  the  division  of 
the  country  into  watershed  areas,  it  was  no  doubt  surrounded  by  a 
vast  amount  of  difficulty,  but  a  Vice-President  of  the  Institute, 
Sir  Francis  Powell,  had  introduced  into  his  Rivers'  Pollution  Bill  of 
this  year  a  clause  which  provided  for  committees  to  manage  this  very 
question — committees  to  be  formed  out  of  the  existing  County  Coun- 
cils. It  had  been  said  that  if  the  watershed  area  was  made  the 
boundary  of  jurisdiction  it  would  create  a  new  authority,  but  he 
contended  that  no  new  authority  was  necessary  at  all.  It  ^'as  simply 
a  combination  of  certain  portions  of  the  existing  authorities  for 
definite  purposes,  and  therefore  he  thought  the  question  of  dividing 
the  country  into  watershed  areas  for  the  purpose  of  preventing 
pollution  of  water  was  an  exceedingly  simple  one,  and  only  required 
to  be  thoroughly  thought  out  by  people  who  know  w^iat  they  are 
about  to  be  carried  into  effect.  He  did  not  allow  the  word  "  impos- 
sible "  to  be  in  his  vocabulary,  for  nothing  in  reason  was  impossible, 
and  be  did  not  see  why  this  idea  could  not  be  carried  out  thoroughly 
and  entirely.  He  believed  that  the  Chairman,  with  his  large  know- 
ledge and  valuable  experience,  would  be  able  to  support  the  idea  so 
ably  brought  ibrward  by  Mr.  Middleton. 

Dr.  A.  Haviland  (Farnborough)  agreed  that  they  were  indebted  to 
Mr.  Middleton  for  having  brought  lorward  this  subject  in  the  able 
way  he  had  done.  The  Chairman  might  remember  that  more  than 
twenty-seven  years  ago,  when  he  (the  speaker)  first  commenced  his 
investigations  with  regard  to  the  geographical  distribution  of  disease 
in  England,  he  had  made  the  remark  in  his  first  work  that  a  natural 
system  should  be  adopted  instead  of  the  artificial  one  which  now 
exists  and  defaces  our  maps  of  registration  districts.  There  could  be 
no  doubt  that  unless  the  different  areas  occupied  by  the  catchment 
basins  of  the  different  rivers  and  their  tributaries  be  under  control, 
and  so  managed  as  to  be  capable  of  doing  good  instead  of  harm  as  at 
present,  statistical  accuracy  was  impossible,  because  there  were  con- 
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Acting  interests  in  one  registration  district.     If  a  natural  system 

^re  adopted  they  would  know  exactly  how  to  apportion  their 

^^tics,  and  would  be  able  to  see  what  watershed  areas  ought  to 

^^  the  burden  oi*  disease  that  their  polluted  waters  engendered. 

-^&ct,  it  was  the  only  scientific  method  of  using  the  statistics  to 

^/tiling  like  good  purpose.     Those  who  had  followed  the  reports  of 

^  Commissioners  appointed  to  investigate  into  the  pollutions  of 

'jrers  would  remember  the  excellent  map  of  the  Thames  basin  which  the 

Chainuan  (Mr.  Symons)  brought  forward  in  his  evidence.     Lately  he 

"^  i^md  occasion  to  compare  that  map  with  its  natural  boundaries  of 

^^  '5^«ter  partings  with  the  boundaries  of  the  registration  districts, 

**^  ^^  they  were  to  see  how  thoroughly  opposed  to  anything  like  reason 

thosi^    registration  district  boundaries  were,  they  would  be  at  once 

<»nrii:i(5ed  of  the  abnormity  of  the  whole  affair,  and  wonder  how  in 

this    xxineteenth  century  such  a  state  of  things  could  be  permitted  to 

exMb^     jyi  catchment  basins  where  floods  are  known  to  occur  should 

cert^ijjly  ]yQ  under  one  authority  that  would  be  able  to  consider  the 

b^   Hasans  to  prevent  those  floods.    Then,  too,  unless  they  had  these 

natta:*^  boundaries  it  was  impossible  to  show  how  certain  areas  con- 

auc&^3[  to  certain  chmatic  conditions,  and  those  climatic  conditions  to 

*?'^^^Aii  diseases.    Therefore  from  a  medical  and  geographical  point 

^J  ^'^^w  he  certainly  upheld  the  suggestion  that  the  natural  boundaries 

k  "^^  be  resorted  to  instead  of  the  artificial  boundaries.     In  France 

^"®y     had  a  much  more  natural  system :   they  took  the  boundaries 

*OK»^^d  by  the  rivers  for  the  most  part  and  named  the  Departments 

*»/ ^   the  rivers.    The  Isle  of  Man  was  divided  into  certain  sheddings 

T^?^  comprised  certain  parishes— about  three   or  four   in  each; 

'  ®^ciing  means  water  parting,  and  those  sheddings  were  marked  out 

^  "^iie  original  inhabitants  of  the  Isle  of   Man  according  to  the 

^^*^nent  basins  of  the  different  rivers.      It  was  remarkable  how 

J^^    statistics  were  made  for  that  island  compared  with  what  they 

^ij^     ^or  England.     As  a  student  of  medical  geography,  he  could  say 

.,  ^    lis  experience  from  the  very  first  in  1868  led  him  to  conclude 

.  ^     "we  shall  not  arrive  at  anything  like  what  we  want  to  arrive  at— 

'^■^^tific  fact — unless  we  had  a  natural  system  of  boundaries. 

-       4:^6  Chaibmax  (Mr.  G.  J.  Symons)  pointed  out  that  the  delivery 

,      ^^^mpensation  water  had  been  fought  a  great  deal,  as  to  whether  it 

*  ^^^Id  be  sent  down  during  working  hours  or  whether  it  should  be 

®^^^    in  a  continuous  flow.     It  seemed  to  him  that  it  did  not  matter 

^**'^^ti  what  was  put  into  an  Act  of  Parliament,  because  all  depended 

^?^^  how  big  the  lodge  is  at  the  top  mill  on  the  stream.     If  the 

^^     miller  had  storage  for  twenty- four  hours'  supply  he  could  just 

^^S^  ^^'"self,  he  was  master  of  the  situation  ;  and  half  a  dozen  Acts 

0^  Parliament  could  not  prevent  him.    The  County  Councils,  especially 

iVv^  Yorkshire  Council,  had  taken  a  great  interest  in  the  matter  and 

\>®  Was  not  saying  one  word  against  them.      All  wished  that  to 

\)®  done  which  is  best,  but  it  seemed  to  him  that  the  occupier  of 

the  top  mill  was  monarch  of  the  situation.      Then  there  was  the 

question  of   floods   which   had   so   many  conflicting  points.      The 
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ordinary  sanitarian  and  the  ordinary  Britisher  had  a  great  idea  that 
a  flood  is  a  nuisance,  and  a  thing  that  ought  to  be  aToided.  In  a 
great  many  instances  farmers  rather  enjoyed  them  than  otherwise, 
and  instead  of  ge.tting  the  sympathy  of  farmers  in  their  attempts  to 
prevent  them  they  got  the  other  thing.  He  thoroughly  agreed  with 
Mr.  Latham  in  his  remarks  about  the  pollution  of  underground  water, 
but  he  was  surprised  to  hear  him  say  that  he  thought  that  all  the 
principal  epidemics  of  tjphoid  were  traceable  to  underground  water. 
His  own  impression  was  that  a  good  many  of  them  were  due  to 
milk.  In  liis  own  neighbourhood  there  was  one  such  case,  and  he 
had  heard  of  many  instances  arising  in  the  same  way.  As  to  the 
rectification  of  county  boundaries  he  was  rather  amused  at  one  thing. 
Mr.  Middleton  had  brought  the  question  forward,  Major  Flower 
claimed  to  being  its  father,  and  somebody  else  had  suggested  Mr. 
Haviland,  while  in  former  times  it  was  an  idea  which  he  (the  chair- 
man) had.  So  it  must  be  right  as  they  had  all  chosen  it.  But  the 
question  was,  how  was  it  going  to  be  carried  out  ?  One  of  the  dis- 
advantages of  living  in  an  old  country  like  England  and  Wales,  was 
tliat  things  were  crystallised  for  so  many  years,  before  watersheds 
were  thought  about.  He  did  not  know  how  their  ancestors  selected 
the  county  boundaries,  but  water  partings  had  next  to  nothing  to  do 
with  it.  He  did  not  attach  serious  weight  to  the  difficulty  of  dealing 
with  large  areas,  like  the  Thames  and  some  of  the  other  riyers,  say, 
the  Severn,  because  he  could  see  no  reason  why  they  should  not  be 
cut  up  into  subsidiary  ones,  and  then  be  perfectly  manageable.  The 
difficulty  was  their  being  in  a  very  old  country  where  it  was  difficult 
to  move.  There  was  such  a  number  of  vested  interests  in  the  way. 
Mr.  Latham  described  one  bit  of  good  work  in  which  a  part  of  a 
county  was  chopped  off  and  transplanted  into  another,  and  probably 
hardly  anybody  knew  anything  about  it  till  it  was  done.  In  Scot- 
land he  was  glad  to  say  the  same  process  was  going  on.  The  Scotch 
counties  were  formerly  distributed  in  a  way  that  made  them  very 
worrying  to  a  school  boy,  and  now  nearly  all  those  detached  portions 
were  being  transferred  by  some  Act  of  Parliament,  and  gradually 
absorbed  by  the  counties  in  which  they  were  situated.  Like  everyone 
else  he  had  thoroughly  enjoyed  Mr.  Middleton's  paper  and  did  not 
know  that  he  had  any  criticism  to  answer,  for  there  had  been  nothing 
but  praise. 

Mr.  Middleton,  replying  to  some  of  the  points  raised,  said  he  was 
obliged  for  the  way  the  paper  had  been  received.  He  did  not  pretend 
to  be  one  of  the  fathers  of  the  idea  at  all,  for  he  thought  it  was  older 
than  he  was,  but  it  was  one  of  the  old  things  w^hich  was  none  the 
worse  for  a  little  keeping — which  must  be  impressed  upon  people 
over  and  over  again.  As  the  Chairman  had  said,  this  was  an  old 
country  and  required  a  good  deal  of  stirring  up  to  get  alterations, 
especially  in  matters  of  sentiment.  Up  to  recently,  the  boundaries 
between  counties  had  been  questions  affected  by  sentiment— the 
people  of  Suffolk  looked  upon  a  Hampshire  man  as  a  foreigner  who 
did  not  belong  to  the  same  country  at  all,  and  there  were  parts  in 
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the  north  where  a  Londoner  would  not  understand  what  the  people 

were  sajing.     But  steam  locomotion  had  largely  changed  that,  the 

rapid  travel  of  to-day  was  producing  a  still  more  rapid  change  in  the 

country  at  large.     Sentiment  was  largely  dying  out,  though  there 

^^'as  a  sort  of  attempt  to  maintain  it  in  the  territorial  regiments, 

hut  be  did  not  think  that  had  been  very  successful  so  far.      As 

time  went  on  it  would  be  more  easy  than  it  had  been  in  the  past  to 

get  people  to  see  that  the  boundaries  between  counties  had  in  some 

^^^ses  been  mere  matters  of  sentiment,  and  that  a  great  many  of 

them  could  be  improTed  very  much,  not  only  with  advantage  to 

the  inhabitants  themselves,  but  with  still  greater  advantages  from 

A  sanitary  point  of  view.      There  could  be  no  question  that  the 

present  divisions  were  injurious  to  many  sanitary  schemes  and  water 

^^pplies.    It  was  often  impossible  to  carry  out  a  good  scheme  to 

prevent  the  pollution  of  water,  because  one  of  the  parishes  thought  it 

^^^  not  the  right  thing  to  do,  or  sewage  had  to  be  discharged  from 

^^^  parish  into  another,  where  there  was  opposition.    With  regard 

J^  the  size  of  the  area,  they  now  had  the  Thames  Conservancy  which 

°^  been  given  a  certain  amount  of  power  over  the  whole  of  the 

^tersbed  area  of  the  Thames,  which  covered  some  6,000  square 

?^^.      He  did  not  say  that  the  power  which  was  put  into  the 

"•Dds  of  the  Thames  Conservancy  was  a  sufficient  power,  though  it 

^  Considerable,  and  would  have  a  great  influence  on  the  future  of 

the  tTbames  basin.    One  of  the  great^t  difficulties,  both  in  regard  to 

thl  '^^'^^  Conservancy  and  any  other  Conservancy  or  Council  for 

-"®^»n8ervation  of  the  watershed  of  any  river,  was  the  question  of 

''''<*^«     The  Thames  Conservancy  were  fortunately  able  to  get  a 


^'^•icierable  amount  from  the  London  Water  Companies,  and  a  great 

^'  c>f  their  work  which  was  done  for  the  benefit  of  London  in  the 

*^^>f  keeping  the  river  pure  for  the  supply  of  that  city,  was  done 

^*^^  cost  of  the  water  companies.     But  in  most  other  places  there 

*?  ^^o  fund  available  for  the  use  of  the  Conservators  of  the  river, 

^^.     "^he  rate-payers  strongly  objected  to  be  rated  directly  for  any 

^V^    purpose.     Those  below  said  they  were  only  flooded  every  now 

^^J^ljen,  and  that  it  was  not  worth  while ;  those  higher  up  were  not 

j^^^'^^^d  at  all,  and  did  not  think  they  were  the  ones  to  pay  for  the 

^^Qt  of  those  lower  down.     The  only  way  out  of  the  difficulty  was 

^^  J^-Vie  whole  district  to  pay  and  the  rate  would  be  so  infinitesimal 

^^  it  would  be  scarcely  calculable,  nobody  would  feel  it  at  all. 

?^^  means  of  that  kind  would  have  to  be  found  for  providing 

*^^^^ent  funds  for  preserving  rivers  from  pollution,  and  also  in 

^^8^^*d  to  the  almost  equally  important  question  of  flooding.     Up  to 

»^^*^y  the  Thames  bad  suffered  in  some  cases  greatly  from  floods. 

^^"^  many  years  ago  Taunton  suffered  from  a  serious  flood,  which  was 

^  ^\ie  worse  because  timber  happened  to  be  stored  beside  the  river  and 

sV^^k  in  the  bridge,  with  the  result  that  the  lower  part  of  the  town 

^*5  flooded  to  a  considerable  depth.      Taunton  was  then  going  to 

do  many   grand    things,    but    they   eventually    did    nothing.      In 

o^W  parts  identical  cases  could  be  quoted,  and  he  supposed  these 

periodical  floodings  would  continue  until  they  got  some  such  Board 
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B8  he  bad  tiientioned.  It  was  true  that  farmers  on  the  bftoki 
oP  the  rivers  liked  their  land  occasionally  flooded,  but  not  to  any 
great  depth,  for  they  did  not  cure  to  have  their  fences  washed  away 
or  anything  of  tliat  kind.  But  if  it  was  a  flood  which  passed  tuo 
or  three  inehea  over  the  land  and  left  a  sediment  behind,  tbey  did 
not  mind.  This,  of  coiirse,  could  not  always  be  provided  for*  If 
they  were  approached  immediately  after  a  flocd  of  5  or  6  ft.  they 
would  be  quite  ready  to  pay  for  their  prevention.  Apart  from  that, 
the  farmers  wei*e  not  the  p^eople  to  be  cousidered,  because  it  was  not 
the  farmers  only  who  suffered  from  floods  but  the  people  in  the  town*< 
and  villages,  sometimes  seriously,  both  in  ptnrket  and  comfort.  The 
difficulties  in  the  \i-ay  of  providing  a  proper  authority  were  very  great* 
He  did  not  think  an  amalgamation  of  the  Cooncds  for  such  an  area 
as  the  Thames  would  he  eatisfactorVt  for  it  would  simply  mean  a 
shifting  of  responNibiUty  and  liability,  the  same  people  would  be 
concerned,  who,  if  they  met  at  separated  tbiincils  would  only  fight 
still  more.  He  did  nut  think  Ihat  wguM  be  a  gotjd  and  final  re- 
presentation, hut  what  would  be  the  best  representation  he  was  not 
prepared  to  say  at  the  present  moment. 


281 


REVIEWS   OF   BOOKS, 


HOUSE  DllAINAGE.* 

The  author  has  praduced  a  valuabh^  and  complete  manual  oti  not 
only  the  design  and  constraction  of  House  Drainage,  but  what  is 
scarcely  of  less  iiuportance,  the  disposal  of  the  sewage  of  Isolated 
Houses,  and  he  furtber  gives  extracts  from  the  Public  Health  Acta, 
Metropolitan  Mauageraent  Acts,  and  Model  Hygienic  Laws  relating 
to  House  Drainage;  and  the  work  will  be  found  of  considerable  Ude 
to  property  owners  and  leaseholders,  as  well  as  an  aide  inSmoire  to 
Sanitary  Iniipectors  and  mem  hers  of  JSanitary  Authorities. 

Commencing  with  a  sound  introductory  article  on  principles,  and 
setting  forth  useful  information,  he  proceeds  in  chapter  1,  to  deal 
with  Sanitary  Surveys,  then  follows  a  chapter  on  Defective  Drainage, 
with  a  number  of  il instigations.  Several  chapters  containino^  useful 
Tables  follow,  chiefly  deahng  with  requirements,  planning,  and  details 
of  pipes  and  junctions.  The  Yentilation  of  Drains  is  then  gone 
into,  the  chapter  being  fully  illustrated. 

The  Settiug-oufc  and  Construction  of  Drains  are  dealt  with  in 
chapters  X,,  XI,,  and  XII,,  the  many  illustrations  therein  are  well 
drawn.  Chapter  XI L  deals  with  the  important  subject  of  the 
Disconnection  of  Waste  Pipes  and  (iidly  Traps, 

The  Flushing  of  Drains  follows.  The  author  in  chapter  XIV.  goes 
farther  than  the  **■  drain,''  dealing  with  details  which  apply  to  the 
^*?ewer."     Some  eicellent  ilhisti-ationH  are  in  this  chapter. 

Perhaps  the  more  important  part  of  the  work  to  the  general  public 
follows — *'Tbe  Disposal  of  Sewage  from  IsoJatec!  Houses."  Chapter 
XV.  requires  careful  perusal  to  arrive  at  its  undoubted  value.  The 
Author  sets  out  the  different  Processes  of  Furiliciition  :  Land,  Chem- 
ical Precipitation,  and  Filtration,  and  deals  with  the  latest  methods, 
the  **  Septic  Tank,"  and  the  *^  Bacteria  Filter.**  This  chapter  is  well 
illustrated,  and  contains  a  useful  summary  of  experiments. 

The  remaining  chapters  are  devoted  to  Legislation,  and  are  well 
worthy  of  careful  perusal* 

One  cannot  close  the  work  without  a  word  of  praise  to  the  Author 
for  one  of  the  most  painstaking  and  complete  manuals  which  has 
been  produced  on  an  important  subject.  **  House  Drainage"  should 
iind  a  place  in  every  Library  a  portion  of  which  is  devoted  to  Sani- 
tation. The  illustrations  are  especially  good,  and  the  whole  subject 
is  admirably  condensed.  L.  i\ 


♦By  W.  Spinks,  A88ac.M.liiHf,C,K.  Biggs  &  tXi,,  139  &  140,  SaliabUTy 
Court,  Fleet  Street,  London,  E.G.  306  pp.,  demy  8vo.  Illustrated,  Price 
Si.    November,  1897. 
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EPIDEMIC  DIPHTHERIA. 
A  Bbseabch  on  thb  Obioin  akd  Spbsad  of  thb  Disbabx  fbom 

AN   InTKBNATIONAL   STANDPOINT.* 

Dr.  Newsholme's  work  is  the  result  of  an  extensive  and  valuable 
scries  of  researches  into  the  conditions  of  origin  and  spread  of 
epidemic  diphtheria.  An  immense  mass  of  facts  is  here  collected  and 
condensed  into  a  form  which  makes  it  possible  to  comprehend  at  a 
glance  the  history  of  the  prevalence  of  fatal  diphtheria,  during  th^ 
latter  part  of  the  present  century,  in  every  countiy  and  inxportant 
city  which  possesses  statistical  returns.  The  amount  of  work  entailed 
upon  the  author  in  the  production  of  this  volume  must  have  been 
very  great,  and  we  are  not  surprised  to  find  that  Dr.  Newsholme 
speaks  of  the  complexity  of  detail  with  which  'he  has  had  to  deal  as 
being  sometimes  ''almost  overwhelming."  In  proportion  to  the 
advantage  reaped  by  students  of  the  phenomena  of  epidemic  disease 
from  full  and  accurate  compilations  such  as  those  to  be  found  in  the 
present  work,  should  be  our  gratitude  to  investigators  who,  like  Dr. 
Newsholme,  are  sufficiently  courageous  and  persevering  to  undertake 
and  carry  through  the  task  of  sorting  out,  arranging,  and  comparing 
the  materials  contained  in  the  wealth  of  statistical  returns  which  are 
now  being  accumulated  in  all  parts  of  the  civilised  world.  These 
returns,  though  invaluable  as  the  raw  material  of  scientific  research, 
require  such  treatment  as  they  here  receive  before  being  available  for 
general  purposes  of  study. 

In  view  of  the  prejudice  that  exists  in  some  quarters  against  the 
use  of  statistical  methods,  and  the  rather  N^ide-spread  feeling  of 
suspicion  with  which  results  founded  on  those  methods  are  apt  to  be 
received,  it  may  not  be  amiss  to  point  out  that  in  dealing  with  this  as 
with  other  kinds  of  evidence  there  is  a  right  course  to  be  pursued  as 
well  as  a  wrong  one  to  be  avoided.  If  anyone  betakes  himself  to 
statistics  with  the  primary  object  of  obtaining  support  for  a  pre- 
conceived opinion,  he  is  not  unlikely  to  find  what  he  wants  ;  hence 
the  well-known  dictum  that  "anything  can  be  proved  by  statistics.'* 
If  on  the  other  hand  anyone  will  candidly  examine  statistical  data 
with  an  open  mind,  and  with  a  due  regard  for  the  various  limitations 
and  possible  sources  of  error  which  belong  to  the  circumstances  of 
each  case,  making  use  also  of  those  safeguards  which  both  reason  and 
experience  have  shown  to  be  necessary,  he  will  in  all  probability 
arrive  at  results  of  the  highest  value. 

This,  we  venture  to  think,  has  been  done  in  the  case  of  the  book 
before  us,  and  Dr.  Newsholme's  own  conclusions  appear  to  us  of 
no  less  importance  than  the  statistical  details  on  which  they  are 
founded.  His  general  opinion  as  to  the  epidemic  prevalence  of 
diphtheria  is  shortly  given  as  follows  : — "  Diphtheria  is  spread  chiefly 
by  personal  infection,  but  this  infectivity  is  only  operative  on  a  large 

*  Bv  Arthur  Newsholme,  M.D.Lond.,  etc.  London,  Swan  Sonnenschein  & 
Co.    1898.    196  pp. ;  60  Diagrams.    Price  Ts.  6d.  net. 
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icale  under  the  inflaeoce  of  certain  climatic  conditions,  meteorological 

sod  telluric."    Of  the  two  main  factors  in  the  causation  of  diphtheria 

epidemics  whose  existence  is  thus  affirmed,  Dr.  Newsholme  gives  a 

careful  study,  in  every  instance  hasing  his  conclusion  on  the  widest 

range  of  evidence  that  can  be  obtained.     In  connection  with  the 

subject  of  personal  infection  he  discusses  the  question  of  school 

attendance,    maintaining  the  sensible  view  that  school  infection, 

though  a  true  cause,  is  only  one  among  many  causes  of  the  spread  of 

diphtheria ;  that  it  forms  in  fact  "  but  one  incident  in  a  battle,  which 

by  no  means  determines  the  issue  of  the  entire  campaign.''    He  is, 

however,  careful  to  add,  lest  the  foregoing  should  be  construed  into  a 

warrant  for  dispensing  with  precautionary  measures,  that  although 

wider  pandemic  influences  are  at  times  in  operation  over  which  we 

have  little  control,  **  we  are  not  justified  in  abstaining  from  every 

effort  to  minimise  the  action  of  these  wider  causes  by  preventing 

P««onal  inf ection.'* 

The  author's  views  as  to  these  wider  influences  are  admitted  by 

"^  to  rest  on  evidence  of  a  somewhat  more  slender  kind  than  that 

Available  on  the  point  of  infection.     The  gist  of  his  conclusions  is 

*«*t  for  an  extensive  epidemic  of  diphtheria,  a  period  of  more  or  less 

^'^tiimed  drought  is  a  necessary  antecedent.      It  is  true  that  the 

^'^^"'Tence  of  rain  in  the  midst  of  a  dry  period  may  lead  to,  or 

•^'^ipany,  a  localised  outbreak  of  the  disease ;  but  long  protracted 

^^  leather  appears  to  be  in  some  way  destructive  of  the  infective 

'^^^^^^^    ^^  ^^^^  theory,  which  is  stated  only  in  the  form  of  a 

d^u^^  hypothesis,  is  as  follows: — The  specific  micro-organism  of 

u  **^"*'  like  that  of  certain  other  zymotic  diseases,  has  a  double 

^cle  ^£  existence ;  one  phase  being  passed  in  the  soil,  another  in  the 

^''^^O.   organism.     The  optimum  conditions  for  the  saprophytic  or 

^"^^-life  of  the  organism  are  to  be  found  in  a  dry  and  warm  subsoil 

'z  "    ^  low  ground-water—  these  occurring  generally  in  consequence 

I    •    ^^ticient  rainfall.     After  the  prevalence  of  such  conditions,  a 

^f^^xg  of  the  temperature  or  diminution  of  the  dryness  of  the 

*»iMoi|^  or  a  raising  of  the  level  of  ground-water,  may  cause  the 

«aproj^f,y^jg  organism  to  migrate   from  the   soil   and  assume   the 

P*|?^^%ic  condition. 

.  ^i^  hypothesis,  which  in  some  respects  runs  counter  to  received 
opmx^jjg^  is  defended  by  the  author  with  much  ability.  But  the 
P'^^ical  sanitarian  will  note  that  after  all  said  and  done  on  the 
•^^Cit  of  climatic  influences.  Dr.  Newsholme  is  fain  once  more  to 
^'v?  ^*^  the  point  that  "  personal  infection  is  the  chief  means  by 
^"*^H  diphtheria  is  spread  "  from  town  to  town,  and  from  country  to 

^  Vord  of  commendation  is  due  to  the  diagrams  with  which  the 
\)OC>k  is  amply  furnished.  These  are  well  designed,  and  as  a  rule 
e»^V  read.  Being  with  few  exceptions  drawn  to  the  same  scale, 
^y  admit  of  ready  comparison ;  and,  as  the  author  points  out,  form 
ft  ^^ibstitute,  quite  adequate  in  regard  to  the  purpose  in  view,  for  tiie 
lengthy  tabular  statements  which  would  otherwise  have  been 
necegflary.  F.  A.  D. 
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SEWEE  GAS  AND  ITS  INFLUENCE  UPON  HEAIiTH,* 

In  this  work  the  author  has  critically  surveyed  all  informatioa 
existing  at  the  present  time  in  reference  to  sewer  gas  and  its 
influence  upon  h^th,  and  has  formed^  by  the  aid  of  his  own  obsenrsr 
tions  and  experience,  definite  conclusions  thereon.    The  conclosionB 
arrived  at,  and  the    materials  for  forming  these  conclusions  are 
arranged  so  as  to  make  them  a  handy  means  of  reference  to  those 
interested  in  the  subject. 

With  this  end  in  view  the  book  has  been  divided  into  two  maixi 
divisions,  in  the  first  of  which  are  given,  in  addition  to  ^nerfl-l 
observations,  the  conclusions  the  author  has  formed  as  to  the  injurious 
influence  of  sewer  gas  upon  health ;  and  in  the  Second  division  ba^ 
has  given  in  twelve  appendixes,  the  information  in  reference  to  sew^^ 
gas  above  referred  to.  The  chapters  in  the  first  part  of  the  book  «r^ 
short  and  practically  self-contained,  and  enable  thus  even  the  bu9^^ 
student  of  sanitary  questions  to  refer  to  them  without  much  loss  cf^ 
time.  ^ 

It  cannot  be  supposed  that  everyone  will  agree  with  the  views  (f^ 
the  author,  but  it  must  at  any  rate  be  admitted  that  he  has  examiDecP- 
the  subject  free  from  bias  and  in  a  thoroughly  impartial  spirit,  whid^ 
should  recommend  the  treatise,  even  to  those  who  may  differ  fronP 
the  views  expressed  therein. 

Owin^  chiefly  to  the  negative  bacteriological  results  on  sewer  air 
obtained  to  the  present  date,  the  opinion  that  sewer  gas  is  practically 
harmless  appears  to  be  gaining  ground,  and  that  the  elaborate 
arrangements  devised  to  exclude  it  from  our  houses  are  therefore  to 
some  extent  unnecessary ;  the  time  therefore  for  publishing  this  work 
appears  to  have  been  very  well  chosen. 

The  author  mentions  in  particular  the  researches  of  Mr.  PaTV 
Laws  on  Ivondon  sewer  air ;  similar  conclusions  to  those  arrived  at 
by  Laws  have  been  observed  by  other  experimentol's  from  researches 
made  in  different  ])arts  of  the  world  and  under  different  conditions. 
The  author  therefore  concludes  that  the  possibilities  of  sewer  air 
carrying  with  it  the  germs  of  typhoid  and  thus  causing  typhoid  fevt*r 
are  somewhat  remote. 

The  author  then  deals  with  the  very  important  experiments  made 
by  Dr.  Alessi,  of  Kome,  on  the  influence  of  sewer  gas  upon  animals, 
mentioning  the  conclusions  arrived  at  by  Dr.  Alessi  which,  *'  serve  to 
confirm  wliat  some  authors  had  epideraiologically  foreseen,  and  social 
hyp;iene  had  practically  and  painfully  confirmed." 

Concluding  his  observaticms  the  author  attributes  to  sewer  gas  a 
direct  and  an  indirect  action  upon  health,  the  direct  action  leading  to 
instantaneous  death  through  asphyxia,  and  the  indirect  to  pre- 
disposing the  constitution  tx)  the  pathogenic  action  of  such  disease 
exciting  microbes  as  the  bacillus  t\j)hi. 

The  book  has  been  favourably  reviewed  by  (amongst  others)  The 


*  By  H.  Alfred  Uoechling,  A8soc.M.Inst.C.E.    London,  Biggs  &  Co.    224  pp. 
Price  53. 


EEYIEWB   OF   BOOKS.  285 

Tima  and  TJis  Lancet^  the  concluding  remarks  of  the  hitter  pa[)er 
that  **the  collection  of  eyidence  and  material  is  a  task  which  Mr. 
BoecUing  has  accomplished  well,  and  that  the  thanks  of  those 
interested  in  sanitary  advance  are  due  to  him,^  are  in  entire  agree- 
inent  with  our  own  opinion.  C.  M. 

INLAND  SANITAET  SUEVEY,  1893-95.* 

There  has  been  considerable  delay  in  the  issue  of  this  report  owing 
to  the  lamented  death  of  Dr.  F.  W.  Barry,  whose  able  serrices,  as 
Sir  B.  Thome  Thome  says,  the  Medical  Department  could  ill  spare. 
The  report  is  still  incomplete.  Dr.  Barry  having  only  just  commenced 
the  introduction  with  wnich  it  was  intended  to  preface  the  detailed 
icooont  of  the  results  of  the  survey. 

This  detaiLed  account  comprises  a  considerable  mass  of  useful 
information  as  to  220  urban  districts.  But  we  are  not  concerned  at 
pnient  with  this,  but  rather  with  the  general  question  of  the  relation- 
ship between  locid  Medical  Officers  of  Health  and  Medical  Inspectors 
of  the  Local  Gt>vemment  Board,  as  illustrated  by  the  comments  of 
the  Utter  on  the  manner  wliich  the  former  carry  out  their  work, 
which  are  scattered  throughout  this  volume. 

it  may  be  presumed  that  the  Medical  Department  of  the  Local 
OoTernment  ]Board  does  not  consider  that  it  has  purged  itself  of 
responsibility  when  it  has  placed  on  record  a  series  of  more  or  less 
^^gnunmatic  and  often  disparaging  judgments  on  the  way  in  which 
^^^^  Officers  of  Health  in  various  rural  or  small  suburban  districts 
^  or  do  not  do  their  duties. 

The  occurrence  of  such  comments  as  the  following  is  very  common : 
"Knows  the  defects  of  his  district,  but  does  little  work  owing  to 
the  absence  of  support  from  the  Sanitary  Authority." 

How  many  times  since  the  Act  was  passed  has  the  Local  Govern- 
ment Board  put  into  force  the  powers  conferred  upon  them  by  Sec. 
2^  of  the  Public  Health  Act  ?  This  section  states  that  "  where  com- 
print is  made  to  the  Local  Government  Board,''  apparently  by  any 
^»  consequently  the  medical  inspectors  of  the  Local  Sanitary  Survey 
°^ight  be  made  practically  useful ;  "  that  a  local  authority  has  made 
default  in  enforcing  any  provisions  of  this  Act  which  it  is  their 
duty  to  enforce,"  the  Local  Government  Board  shall  proceed  to  take 
certain  steps  to  enforce  the  carrying  out  of  the  provisions  of  the 
Act. 

The  Local  Government  Board  have  here  a  much  neglected  means 
^;  calling  to  book  defaulting  Local  Authorities,  and  at  the  same 
^>  of  giving  practical  support  to  local  medical  officers  of  health. 
^7  80  doing,  the  report  of  their  Ix)cal  Sanitary  Survey  would  cease 
^  have  a  mere  academic  effect,  and  would  become  a  storm  signal 
^"icating  the  necessity  for  local  authorities  to  put  their  houses 
pPoinptly  in  order,  failing  which,  the  compulsory  powers  of  the  Local 
^OTernment  Board  would  be  enforced.  En. 

*  (Supplement  to  the  R<fport  of  the  Medical  Officer  of  the  Local  Govern- 
^m  B(Mud,  1894-V5.)    Price  Is.  t>d. 


ARTICLES    RELATING    TO    PUBLIC    HEALTH, 

Appe&riJig  In  Ihe  chief  British  aid  Foreign  Journals  and  TransacUoni* 

AbstraeU  of  Titles  clasi<ified  in  this  List  under  the  following 

headings : — 
Science  in  Relation  to  Hygiene  and  Preventive  Medicine* 

Anthropology. —  Bacteriology. —  Cheiimtry*— Uemogniphy.--Geo* 
logy. — Medicine  (Preventive)  and  Infectious  Diaeaaes.^ — Meteoro- 
logy,—Microscopy. — Physics. — Physiulogy, 

Hygiene  of  Special  Classes,  Trades,  and  Professions. 

Mtinicipal  Administration. 
Schools,  Colleges,  and  Institutions.— Various  Trades  and  Mtnii- 
fiicturt's.  —  Hospitals. —  Prisons.  —  Naval  and  Military  Hygiene. 
Barracks  and  Camps — Ships. — Workhouses  and  Asylums. — Artizana' 
DwelJinga,^ — Municipalities  and  Municipal  Administration. — Burial  of 
the  Bead,  Cremation,  and  olher  means  of  disposal, — Prevention  of 
Accidents, — ^Prevention  of  Fires. 

Building  Materials,  Construction,  and  Machinery. 

Materials  and  Con^truetinn.— Danip-|jroo£  Courses. — Paints  and 
other  Protectives. — Wall  Papers  and  Coverings.— Flooring* — Decora- 
tive,— Miichioery  and  Meehanicah— Laundry,— Dairy. 

Water  Supply,  Sewerage,  and  Refuse  Disposal, 

Water  Supply. ^Filtering,  Softening  and  Purifying  Water.— Water 
Waste  Preventers. — ^  Flushing  and  Watering. —  Sinks, —  Baths  and 
Lavatories, — ^  Water  Closets. — Urinals, — Bewera,  Drain  Pi|>e9  and 
Accessories. — Traps  and  Gnlliea. — Dry  Closets. — Sewage  Treatment. 
— Misteellaneous  Sanitary  Goods. 

Heating,  Lighting,  and  Ventilating. 

Heating.  —  Cooking,  —  S  iiii ike  -  preventing.  —  Lighting,    iDcluding 
Electric  Lighting. — Ventilating  (J as  liurner^.^ — Ventilators. 
Personal  and  Bomestic  Hygiene. 

Clothing, — Beds  and  other  Furniture, — Hospital  and  Sick  Boom. 
— Domestic— School  Fittiogs.^Uym nasties. — Fotjds  and  Food  Sup- 
ply,—Domestic  Filters.— Mineral  Waters.^Soaps  and  other  Dete^ 
gents, — Antiseptics  and  Disinfectants, — Disinfecting. 


Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 
CiECHANOWSKi  and  NowAK.     Zur  Actiologie  der  Dysenterie, 

Cent.  f\  BakL^  Parasite  u.  Infekiionskrank,  Marcli  17th  and 

2,^ til,  1898,  pp,  445,  493. 

Eeview  of  literature  as  to  hacteriology,  etc.  Ohservations  on 
cases  of  primary  and  secondary  dysentery  of  temperate  climates. 
Conclusiion  that  such  cases  are  not  due  to  any  single  organism,  but 
are  probably  examples  of  mixed  infection. 


A  list  of  the  Jotirnala  from  wliich  the  titles  are  selected  is  giTeo  on  p.  300. 
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Bail,  Dr.  Oskab.     Ueber  leukoclde  Substanzen  in  den  StofF- 
^vvechselproducten    des    Staphvlococcus    Pyogenes    Aureus. 
ylrchiv  f.  Hygiene,  32nd  Vol.,  1898,  p.  133. 
Auction  of  the  metabolic  products  of  the  Staphylococcus  pyogenes 
•or^us  on  leucocytes;  on  various  bacteria.     Course  of  the  intra- 
pleural staphylococcus-infection  in  rabbits. 

ViitcENT,  M.  le  Dr,  H.  Influence  de  la  lumi^re  solaire  sur  le 
bacille  de  le  Fifevre  Typhoide.  Revue  d^Hygihiej  March, 
1898,  pp.  230—40. 

I^irect  sunlight  is  fatal  to  typhoid  bacilli  in  feebly  nutrient,  but 
pot;  in  highly  nutrient,  liquids.  In  vacuo  and  clean  distilled  water 
It  kills  them  in  6^  hours,  and  in  turbid  water  in  10  hours.  The 
choxnical  rays  of  the  spectrum  kill  the  bacilli  in  3|  hours.  Effect 
of  light  acting  on  the  bacillus  on  the  surface  of  the  earth,  and  on 
^^n.Ac 

'*<>^CHBB,  Dr.  H.  Les  Cas  Sporadiques  dans  les  Maladies 
Sufectienses  et  la  doctrine  microbienne.  Journal  d!Hygihie, 
Itfarch  17th,  1898,  p.  121. 

^I?he  microbic  theory  illogical  and  opposed  to  certain  facts  (Sporadic 
^•^'^)  connected  with  all  infectioiui  diseases.  Morbid  phenomena, 
'I^^^^^radic  or  epidemic,  explained  by  electro-magnetic  phenomena  of 
^*^ich  sporadic  cases  are  the  warning. 

*I^^FPDO0i,  Dr.  Angelo,  and  Sirleo,  Dr.  Luigi.    Ueber  die 
^lastomyceten  als  Infections  erreger  bei  bosartigen  Tumoren. 
JleiLf.  Hygiene,  XXVIL,  i.,  1898,  p.  1. 
^investigations  of  the  BlastomycetcB  as  exciting  causes  of  infection 

"^    malignant  Tumours. 

^^^NA,  G.  P.,  and  FiORENTiNt,  Angelo.    Neuer  Beitrag  zur 

Morphologic  nnd  Biologie  des  pathogenen  Protozoon  (Proto- 

'miasba  apihogenee)  der  Maul   und   Klauenseuche.     Cent,  f, 

^BakLj  Parasit.,  u.  Infektionskraiik,  Feb.  27th,  1898,  p.  323. 

^Description,  with  drawings,  of  a  protozoon  found  in  foot  and 

'^^^i^uth  disease,  and  believed  by  the  authors  to  be  its  specific  cause.    . 

^^^<^OLTZ,  Dr.  W.     Ueber  das  Wachsthum  anaerober  Bakterien 

l)ei  ungehundertem  Luftzutritt.   Zeitf.  Hygieney  XXVIL,  i., 

1898,  p.  132. 

Experiments  illustrating  the  growth  of  anaerobic  bacteria  with 
^^^©e  access  of  air. 

^^lOA,  KlYOSHi.     Ueber  den  Erreger  der  Dysenteric  in  Japan. 

Cent.  /.  Bakt.9  Parasit,  u.  Infektionakrank,  April  12th,  1898, 

p.  599. 

A  bacillus  was  found  in  the  dejecta  of  34  cases  of  acute  Dysentery 
^d  in  the  intestines  of  two  persons  dead  of  the  disease.  It  gare 
^  agglutinative  reaction  with  the  blood  of  patients  suffering  from 
^sentery.  Other  bacteria  found  in  these  cases  did  not  cause 
i^utination. 
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LoEFFLER  and  Fro&ch*  Bench te  cler  Kommission  zur  Er- 
foschimg  cler  Maul  und  Klauenseuche  bei  dem  Institut  fiir 
Iiifektionskranklieiton  in  Berlin.  C*^iL  f,  Bakt^  Parant  «. 
Jn/ektionskrankj  March  10th,  18^8,  p.  37L 

Report,  in  three  parts,  to  the  Goveriimeet  on  foot  and  mouth 
disease,  with  special  reference  to  immunisation.  Eiperioiental  evi- 
dence that  immuiiity  may  be  produced  by  inoculation  of  Ivmph  from 
vesicles  mixed  with  serutn  of  auimab  rendered  immune  by  a  previous 
attack  of  the  disease.  Evidence  from  filtration  experimenU  tending 
to  prove  the  contagium  virum  i»  not  a  protozoon,  and  that  if  it  be  & 
baclerium  it  must  be  much  smaller  tban  the  smallest  yet  recognised 
(not  more  than  one-tiitli  of  the  size  of  the  influenza  bacillus). 

Klein,  E,     Ueber  die  Verbreitung  des  anaeroben  viroleiiten 
Bacilluii  ent^M'itides  sporogenes.     Cent  f.  BakL^  ParanL 
Infektiomkrank\  Marcli  Slst,  1898,  p.  542. 

Presence  of  the  bacillus  in  Sewage  from  various  sources,  se^ 
effluents,  river  water,  horse-dung,  ordinary  manure  and  garden  eartli, 
and  in  street-dust,  Not  in  cow  or  pig  dung.  Note  of  two  epidenuct 
of  diarrham  at  St,  Bartholomew's  Hospital  attributable  to  milk  con- 
taining the  bacillus. 

Del^pine,  Professor,  M-B*,  B,Sc.  Bacteriological  Survey  of 
Surface  Water  Supplies,  Tke  Journal  of  Sfate  Medicini^ 
April,  May,  and  June,  1898,  pp.  145,  193,  and  241. 

A  consideration  of  our  present  position  with  regard  to  the  Talu€ 
and  interpretation  of  bacteriological  results  of  examination  of  sucb 
waters ;  and  suggesting  the  adoption  of  a  standard  of  purity  based 
upon  the  bacteriological  examination  of  the  uncontaminated  feeders 
to  the  particular  gathering  ground  in  question. 

Paret,  W,  Kaye,  M.A.,  etc.  Ammoniacal  Nitrogen  and  the 
Septic  Tank.     The  Surve^or^  Jan.  28th,  p.  76. 

I.  The  changes  which  sewage  undergoes  under  the  influence  of 
micro-organisms;  II.  The  amount  of  free  ammonia  in  samples  of 
sewage  from  septic  tank. 

Bleier,  Otto,  Ein  trai^barer  Apparat  fiir  hygienische 
Luftanalvsen  (Kolilensalire  bcstinimimg).  ZeiL  f,  HygiiM 
XXVIL,  i.,  1898,  p.  111. 

A  portable  apparatus  for  hygienic  analysis  of  air  (estimation  of 
carbonic  acid).  ^ 

EwiNG,  Prof.  J.  A.J  F.R.S.      Linde*s  process  for  producing 

liquid  air,     Enfjintering^  March  11th,  1898,  p.  310. 

Description  of  Apparatna.     Composition  of  liquid  air. 


f 
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Cb8i>iER,  — .      Biologie  des  Eaux.     Journal  cCHygiene^  Jan. 
6fch,  1898,  p.  7. 

^Hie  biologicAl  examination  of  Water  Supplies:  a  comparison  of 
more  recent  with  earlier  methods  of  analysis. 

Datts,   Floyd.       The    Interpretation    of    Sanitary  Water 
-A^Qfii-lyses.     The  Engineering  Magazine^  April,  1898,  p.  68. 

Pouc5:bet,  G.,  and  Boujeau,  E.     Contribution  a  I'Etude  de 
la    .Nlati&re  Organique  des  Eaux  Potables.     AnnaUs  dHyg. 
P^l>.  ei  de  Med.  Liq.,  Sen  3,  Tome  38,  1897,  p.  48. 
An    interesting  description  of  the  methods  of  water  analysis  pur- 
sued ici  the  Laboratory  of  the  Comity  Consultatif  d'Hygi^ne  Pub. 

Or^^s:^nt,  N.    Recherche  de   I'oxyde  de   carbone  dans  Tair 
coixCnt    Journal  Ulygiine^  Feb.  10th  and  17th,  pp.  69  and 

^^"^^  proofs  of  absorption  of  CO.  by  the  blood:  Experiments  with 
red-h^B^ited  cast-iron  stoves. 

KoKj^^^  Dr.  Otto.    Die  Risselfelder  der  Stadt  Freiburg  i.  B. 

A'^r^hxof.  Hygiene,  32nd  Vol.,  1898,  p.  173. 

Ch^mi(^  jiQ^  bacteriological  investigation  of  the  sewage  and 
drsia  ^^rater. 

MahtA-Davt,  F.  Considerations  Statistiques  et  CHmat^riques 
^^^  la  Diphtirie.     Journal  cTffygiine,  Jan.  20th,  1898,  p.  25. 

■*-^^^  years  of  Diphtheria  in  Paris.  Serotherapy.  Disinfection. 
Dipatljeria  and  variations  of  temperature.  Centres  of  infection. 
Clim^^ic  influences.    Diphtheria  in  large  French  and  other  towns. 

^^^'^cix.     Etudes  sur  la  Suicide.      Journal  d'ffygiine.  Jan. 

20tl,  1898,  p.  25. 

CorojQgQ^jy  on  article  by  M.  Louis  Proal.  Statistics  of  suicide 
"^"^  love  and  intemperance.     Increase  of  suicide  in  young  persons. 

^^^^"^noN,  M.  L'Ipfanticide  dans  les  Legislations  Anciennes 
*^<i  Modemes.  Annates  d' Hygiene  Publique  et  de  Med.  Leg., 
^  ^rie.  Tome  37,  1897,  p.  186. 

^  j^     oomplete  historical  medico-legal  discussion  on  the  subject  of 

^^^tTLNEAU,  M.  LB  Dr.  G.      Auu^e   Demographique,  1896. 
^^me  iHygihie^  March,  1898,  pp.  212  to  230. 
^^mography  of  France  for  the  year  1896. 

i^^OuROUX,  Dr.  H.     Influence  des  Passions  sur  la  sante  de 
^  iomme.     Journal  dHHygihie^  Feb.  17th,  1898,  p.  75. 
^ect  of  different  passions  in  causing  disease  and  death, 
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Baket,  Dr.  Lb    L^Hvgiine  coerdtiye :  les  rejet&  de  la  Sociit^* 

Journal  dHyyi^2Sth  April,  1898,  p.  193. 

A  protest  agunst  compulsoiT  isoktioQ  of  the  tobercaloaa,  et^^ 
The  ^'  omm-coDtigioD  "  theory  of  tuberculoeis  is  exaggerated. 

Beomer,  Dr.  L.  R.    La  latte  contre  la  Taberculoee.    Jtmrnof^i 

dHygiene,  Feb.  3rd,  1898,  p.  52. 

Studj  of  the  progress  aooompUshed  in  the  struggle  against  Tub^r^ 
eolosis,  in  relation  to  habitations,  sanatoria.  Transmission  of  tla^ 
disease  from  the  ox.  Heredity.  Sterilization  of  meat.  Abattoir^a. 
Hie  Tuberculin  test.  Tuberculosis  in  relation  to  marriage.  yil]ag9 — 
Kfe.    School-life.    The  army. 

Charlier,  Dr.  A.    L*Hygi&ne  et  la  Tabercolose  pnlmonairc?^ 

Journal  dHygihie,  Feb.*  10th,  1898,  p.  61. 

Commentary  on  the  work  by  Dr.  Gazalas  on  the  **  Systemati^B^ 
preventive,  and  curative  treatment  of  Tuberculosis,  by  Educatioc^^*- 
or  Hygiene,  and  moral  practice.^  The  disease  largely  due  to  th^^' 
condition  of  the  body  before  the  introduction  into  it  ot  the  bacillus  ^-^ 
Tuberculosis  a  diathesis  localized  in  the  nerve  centres  governing  1 ' 
nutrition  of  the  lungs,  etc.  (Cazalas). 

Kelsch,  M.  le  Dr.     Note  sur  la  contagion  de  la  Roogeole. 
Mevue  d' Hygiene,  Feb.,  1898.  pp.  97  to  103. 

Evidence  of  the  long  duration  and  the  tranmissibility  by  third 
persons  of  the  infection  of  measles. 

R^GNIER,   Dr.   L.    R.      La  Diphterie  et  la   S^rumth^rapie. 
Journal  d' Jlygiene,  March  31st,  1898,  p.  145. 

The  serum  treatment  of  Diphtheria  in  relation  to  Clinical  versus 
Bacteriological,  False  membrane  afler  serum  treatment.  Action  of 
the  serum  on  membrane.  Tlie  serum  not  like  a  Vaccine,  Persistence 
of  the  Lceffler  bacillus  after  successful  serum  treatment. 

Echo,  Dr.     Cause  peu  connue  de  la  Fievre  Typhoide.     Jour* 
nal  d'lIi/gQne,  7th  April,  1898,  p.  164. 

An  outbreak  of  300  cases  of  Enteric  Fever  in  a  battalion  of  in- 
fantry in  garrison  at  Saarbruek,  due  to  a  potato  salad  made  with 
unwashed  hands  by  a  German  soldier  just  after  emptying  a  latrine ! 

Blaxall,  Frank  R.,  M.D.,  D.P.H.     The  use  of  Glycerinated 
Calf  Lvmph  in  Vaccination.     The  Medical  Magazine^  April, 
1898,  p.  253. 
The  preparation  of  glycerinated  calf  lymph,  and  its  advantages. 

The  Editor  of  the  "Builder.*'     Typhoid  at  Maidstone. 

The  Builder,  March  19th,  1898,  p.  272. 

Editorial  note  upon  Professor  Wanklyn's  Beport  on  the  Maidstone 
water  supply. 
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^-AJIKLTN,  Professor.     Typhoid  at  Maidstone.     The  Builder^ 

Alarch  26th,  1898,  p.  302. 

letter  from  Professor  Wanklyn  on  the  failure  to  discover  typhoid 
usilU  in  the  Maidstone  water  supply. 

x:-OCK,  Dr.  Die  Typhusepidemie  in  Beuthen.  Deutsche  Vier- 
t^ljahrschrift  fur  Offentliche  Geeundheitepflegey  Vol.  XXX., 
I'art  II.,  1898.  p.  241. 

GDhe  T3rphoid  Epidemic  in  Beuthen :  a  research  into  the  causes  of 
i^  pollution  of  a  town's  water  supply  derived  from  deep  wells.  . 

.A^TCGLt-FERRiERE  and  Remlinger,  mm.  Epid^mie  de  Fi^vre 
Typhoide  due  k  I'epandage  d'engnds  humain.  Revue  dHygihie^ 
I'eb.,  1898,  pp.  104  to  127. 

]3eUils  of  an  outbreak  of  Enteric  Fever  limited  to  certain  squad- 
O0.fi  (Chasseurs  d'Afrique)  stationed  in  Tunis,  due  to  night-soil  used 
u»  vumore,  the  dust  of  which  was  blown  about  in  dry  and  windy 
weather.  Cause  proved  by  bacteriological  examination  of  the  dust 
eoll«cted  in  room,  &c. 

S^KiEB,  Dr.  L.  E.     La  Peste  aux  Indes  et  la  preservation 
de  VEurope.     Journal  d  Hygiene,  March  10th,  1898,  p.  109. 

Causes  of  spread  of  the  Plague  in  India,  are  absence  of  physicians 
who  understood  how  to  deal  with  it,  and  want  of  a  sanitary  service. 
IJatife  objections  to  sanitary  regulations.  Tardiness  of  British  and 
Turkish  Governments  to  prohibit  pilgrimages  to  Mecca,  Importance 
of  medical  independent  control  over  Navigation  Companies. 

*BTBUSCHKT,  J.  Ueber  Massenasscheidung  von  Typhus- 
Willen  durch  den  Urin  von  Typhus-Rekonvalescenten  und 
^e  epideniiologische  Bedeutung  dieser  Thatsache.  Cent  f. 
^okt^  Paraeit.,  u.  Infektionskrankj  12th  April,  1898,  p.  577. 

Confirmation  of  the  observations  of  Wright  and  Sample  {Lancet, 
1^5),  and  of  Horton  Smith  (Med.-Chi.  Trane,,  Vol.  LXXX.,  1897, 
P*.^^l))that  typhoid  bacilli  may  be  present  in  large  numbers  in  the 
P^o©  of  patients  recovering  from  typhoid.  Evidence  that  the  urine 
J"^ective  to  man.  Effect  of  improved  water  supply  on  death-rate 
^^  typhoid  fever  in  Dantzig. 

Nuttall,  George,  H.  F.  Zur  Aufklarung  der  Rolle,  welche 
*fechende  Insekten  bei  der  Verbreitung  von  Infektions- 
*^nkheiten  spielen.  Cent,  /.  Bakt.j  Faraait.y  tu  Infektione- 
«^ni,  April  16th,  1898,  p.  625. 

^periments  on  mice  with  bugs  and  fleas,  tending  to  show  that 
todse  insects  can  seldom,  if  ever,  act  as  carriers  of  infection  (of  plague, 
ttthiax,  chicken-cholera,  mouse  septicoemia),  owing  to  the  early 
<iMtruction  of  the  microbes  in  the  insects. 
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Va I.LIN,  Dr,  E,  L  Les  Salons  de  Coiffure.  2.  Les  Nouvellei 
Allumettes.  Remie  d^H^gihne^  Jan.,  lbi:*8,  p.  2, 
1.  Propagation  of  Contagioua  Diseases  by  instruments  used  in 
Hairdressing^  &c.,  and  its  prevention.  2,  *' Triumph**  Matches 
wi  til  out  phosphorous^  contain  lead  juid  are  therefore  dftngerous.  A 
non-poisonous  match  free  from  lead  and  harmless,  of  a  new  type^ia 
stjited  to  have  been  lately  perfected  by  the  Engineers  of  the  Freu(" 
Government. 

Battleoneh,  Dr.  F.  (Karlsruhe),  Die  Verbreitung  von  an- 
stfckcnden  Krankheiten  in  Badeort/en  und  Sonnraerf rlschen ; 
scliutzraaassregeln  fiir  die  Bewoliner  und  Besuclier  snlcher 
Orte.  IJiutAche  VierteljtJtrsschri/t  fur  Offentlicht  Gesund- 
heitspjlege,  1st  Heft,  18^»8,  p.  216. 
The  Spread  of  Infectious  Diaeaaea  in  Watering-places  and  Holiday 

Resorts.     Preventive  measures  for  residents  and  risitors, 

KKCfXER,  Dr,  L,  R.     Svphilis  et  Prostitution.     Journal  (TB^ 

gthu,  5th  May,  1898^  p.  205. 

The  State  regulation  of  prostitution,  British  Army  statisticfl  of 
syphilis*  Prostitution  difficult  to  define.  Class  of  prostitutes  most 
likely  to  spread  disease.  Danger  of  clandestine  prostitution.  It  ii 
not  reg^ation,  but  the  system  employed  which  is  faulty.  Limited 
extent  of  surveillance  in  Paris,  and  its  results.  Measures  adopted 
in  Spain,  Qermany,  Bnissels.     Proposals. 

Tarnowsky,    Prof.    B.     Lutte   coiitre   la    Syphilis.     Annah 
d'llmii'ne  Puhliqm  et  de  Med.  Leg,^  3  serie,  Tome  35,  189' 

p.  iy3. 

Draws  forceful  attention  to  the  magnitude  of  the  evil  in  Russi 
and  advocates  steady   and  persistent   cooperation   of   doctors, 
dissemination  of  inforaiation  among  the  public, 

Keonier,   Dr,  L.  R,      La  lutte  contre  la  Tubercalase  dans 
Tarm^e  et  dans  les  Hopitaux  de  Paris.     Joumial  (THyqilni^ 
Feb.  17th,  1898,  p.  73. 
Extent  of  Tuberculosis  in  Paris,  and  measures  taken  for  its  pre- 

vention.      Disinfection,     General   SonitatioQ.     Hospital  Xsolation. 

Education  in  preventive  measures, 

Wilson,  Herbert  M,     The  Relation  of  Forestation  to  Water- 

Supply.     The  Enmneering  Magazine^  Feb,,  1898,  p.  807 
Discusses  the   effect  of  Forests   on   the   amount  of  the  rainfall, 
available  for  water  supply, 

RouxEL.     Sur  le  Climat  de  la  France.      Journal  d^ffygiei 

Jim.  13th,  1898,  p.  16. 

A  criticism  of  an  article  by  M,  Pelletan.  Sensations  and  Tine 
culture,  etc,  show  a  lower  temperatuiHs  than  formerly.  Loss  of  in- 
ternal heat  of  earth*  Maury's  theory  of  the  Galf  Stream  unsatis- 
factory. 
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CouBMELLES,  Dr.  FovEAU  DE.  L'Hygiine  de  la  peau  dans  la 
premiere  enfance.  Journal^ Hygiene^  Jan.  13th,  1898,  p.  23. 
Thysiology  of  the  skin  in  infancy. 

Hygiene  of  Special  Classes,  Trades  and  Professions, 
and  Municipal  Administration. 
53"'tJ88BAUM,  Prof.  H.   Chr.    (Hannover).      Die   vorziige   der 
schalgeb&udeanlagen  in  Pavillionsysteme  durchfiihrbar  fiir 
^e  Aussenbezirke  der  Stadte.      Deutsche  Vierteljahrssclirift 
Jar  Offentliehe  Gesundheitsppge,  Ist  Heft,  1898,  p.  134. 
^Tocating  the  oonstraction  of  schools  in  separate  pavilions  rather 
t'baii  in  many  storied  buildings. 

Ed-ERicAUNER,  M.  le  Dr.,  and  Pbausuitz,  le  Prof.  L'Eclairage 
indirect  dans  les  Ecoles.  La  Technologie  Sanitaire^  Jan.  1st, 
3898,  p.  261. 

^e  hygienic  and  economic  advantages  of  indirect  lighting  of 
•chools. 

"^oiENic  Institutes.     The  Journal  of  State  Medicine^  Jan., 

Feb.,  and  March,  1898. 
-I^eecnptions    of   the    Hygienic    Institutes  and  Laboratories  at 
*rluj^  Paris,  Borne,  Moscow,  Utrecht,  and  St.  Petersburg. 

^*  Coubmelles,  Dr.  Foveau.     L'Hygifcne  des  Demoiselles 
de  Magasin.    Journal  dCHygikney  Jan.  27th,  1898,  p.  45. 
-^^^ealth  of  Shop-girls.    Effect  of  prolonged  standing. 

"^^^tTHENSEN,  Dr.  Leo  (St  Petersburg).     Die  Naptaindustrio 

^*^    Sanitarer   Beziehung.       Deutsche    Vierteljalirschrift  fur 

Ojffentliche  GesundheUsppge,  Vol.  XXX.,   Part  IL,  1898, 

.^315. 

^  "■-  *^e  Sanitation  of  the  Naphtha  Industry :  a  review  of  the  hygiene 

th  ^^*  industry  from  the  boring  for  Petroleum  to  the  production  of 

/^  ^fined  materials,  to  which  is  appended  a  bibliographical  index. 

'^^^JtriN,  Le  Dr.  A.  J.     L'Hopitalisation  Modeme.     Revue 

^Uygiine,  Feb.,  1898,  pp.  134  to  154. 

.-•^^^scription  of  the  New  "  Hdpital  Boucicaut "  in  Paris  (for  Medi- 

^>  Surgical,  and  Maternity  Cases).    The  Tuberculous  cases  on  the 

^^^4ical  side  and  the  Suppurating  cases  on  the  Surgical  side,  are 

T^ted  in  separate  pavilions.     The  spittoons  and  other  appliances 

^  sterilized  in  a  special  apparatus  after  use. 

^^TA,  Joseph  db  Pietra.     Hygiine  MiHtaire,  la  Chaussure, 
Journal  dCHygiine,  Feb,  24th  and  March  24th,  1898,  pp.  85 
%nd  133. 
)411itary  Medical  Statistics.    The  Barrack  of  the  Quai  d'Orsay. 

Importance    of  the  boot  in  the  role  of  national  defence, 

^derstood  by  Napoleon,  Wellington,  and  certain  great  commanders 
of  tbe  past.    Various  foot  coverings  considered. 
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Valltn,  Le  Dn  E, 


La   Vakur   hy^^ifenique   comparee  des 
Revue  aHygi^ne^  March^  1898, 


Planchers  et  des  Dallages, 

pp.  11)3^212. 

The  Sanitary  adranttiges — especially  for  barracks,  &c. — of  cftmented, 
instead  of  wood  flooring,  and  the  trivial  diflerence  of  effect  between 
the  two  on  the  temperature  of  the  air  o£  rooms,  as  sbowTi  by  ei^eri- 
ment* 

KicriAKD,  Dn  E.     Les  Habitations  h  bon  marchd  d'Ostheim. 

Rev,  trniffjihie^imu  l^^^^i  pp-  8—21. 

Description  of  a  '^deHdoun  Httle  town"  of  labourers'  dwellings 
not  far  from  Btuttgarfc,  l>egan  in  li^^X  by  the  "Society  for  the  wel- 
fare of  the  Working  Classes,'"  erected  out  of  funds  subscribed  by 
the  inhabitants  of  Stuttgart,  and  at  present  comprising  253  houses 
occupied  by  4,500  persons  (800  families), 

Caoiieiix,    E.      Habitations    Ou\"riercs,      Journal  (Tlf^ffQui^ 
Jan.  20th,  1898,  p.  33. 

Reports  of  Inspectors  of  Labour  in  Austria.  Insufficiency  <if 
bouse  accommodation.  Attempts  to  improve  existing  dwellings  re- 
sult in  higher  rents. 

Habitations   k  bon   Mareh^  en  AUemagne.      Journal 

(Tlfyjihie,  Jan.  ISth,  \mS,  p.  2L 

Details  relating  to  several  German  towns  in  which  the  municipality 
aid  in  the  erection  of  small  dwellings,  by  affording  cheap  slte^,  pecu-, 
niary  subscriptions,  or  loans, 

BiQGS,  Herman  M.     Address  on  Public  Health,     American 
Medico-SuT^cal  Bulletin ^  Jan.  10th,  18118,  p.  9. 
Detailed  account  of  the  Pyblic  Health  Department  of  New  Tork, 

Leuch,   Dr.    Stadtakzt,      Vom    Desinfectionsdienst   in   def^ 
Stadt   Ziirich.       Deutsche     Vierleljahrschrift   fur    OffentlicJu 
GemndAeit^pjieife,  Vol.  XXX.,  Part  IL,  1898,  p,  305. 
The  Disinfection  Service  of  the  Town  of  Zurich ;  methods  and 

regulations  for  pubUc  disinfection. 

CoNKORj  Edward.     Is  Wood-Pavement  Injorious  to  Health] 
Local  Governmmt  Journal^  Jan.  22nd,  1^1*98,  p.  58. 
Discussion  of  opinions  in  France  on  this  question. 

Waring,  Col.  George  E.,  Jnnr.     Street  Cleaning  in  New^ 
York.     Engineering  Record,     Jan.  8th^  1898,  p.  121, 
Street  cleanings     Comparative  cost  of  cleaning  Asphalt,  Granite, 

ftnd  Belgian  pavements.     Mechanical  refusa  disposal  plant* 
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Blayac,  Dr.  E.  Nouvelle  riglemeiitation  des  Crfeches, 
Journal  d Hygiene^  April  14tli,  1898,  p.  171. 

Begulfttions  published  in  the  *' Journal  Officiel"  for  Cri^ches,  with 
oommenta. 

LoESENER.     Uober  das  Verhalten  von  Patliogenen  Bakterien 
in    beerdigten    Kadaveren.     Arbeiien  awj*   daus   KaiMrtichen 
Gisundheitmnite,  v.  12,  f.  II.,  p.  448. 
IHscasses  the  limits  of  dauger  from  cemeteries. 

Moore,  Francis  C*  The  Construction  of  Slow-burning  Bnild- 
ings.      The  Engineering  Magazine^  March,  1898,  p*  955. 

Deacribea  methods  of  rendering  dweDings  less  liable  to  destruction 
by  fire* 

IjAWSON,  a.  W.,  Assoc, MJnst,C»E.  Ingress  and  Egress  at 
Public  Bnitdings.     TJie  Surcetfor,  Feb.  4th,  1898,  p.  123. 

Report  upon  additional  provision  for  safety  needed  in  places  of 
public  resort  as  to  means  of  ingress  and  egress. 

Building:  Materials,  Constpuction,  and  Machinepy, 

pATEaso^%  A.  N.,  M.A.,  A.RJ.B.A,  A  Study  of  Domestic 
Arcliitecture  in  the  Eastern  States  of  America  in  1896. 
Journal  of  The  Roifal  InHiinte  of  British  Architects^  Vol.  V., 
3rd  Series,  23rd  April,  1898,  p/309. 

Special   reference  to  questions   of    plan,  constrnction,    heating, 
drainage,  Ac, 

Hill,  George,  AssocM.Am.Soc.C.E.  Concrete  Floor  Tests. 
Engineering  Record^  Jan.  8th  and  15th,  1898,  pp.  78  and  105. 

Eesults  of  series  of  tests  of  Concrete  Flooring  of  varying  propor- 
tions and  thicknesses. 


Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Berrington,  R.  E.  W.,  Assnc.MJnstC.E,  The  Sources  of 
T«iwn  Water  Supplies  and  their  bearing  upon  Public  Health. 
The  Surveyor^  June  3,  1898,  p.  591. 

Sources  of  Town  Water  Supply.  Advantages  of  soft  water.  Effect 
on  iron  and  lead.  Eivers  and  springs.  Importance  of  efficient  water 
supply. 

Pearson,  H.  W.,  M.Inst.C-E,  Springs  and  Wells  for  Town 
Supplies.      The  Surveyor ^  Veh.  18th,  1898,  p.  17t>. 

Well  sinking  sites.  Chalk  formation.  New  red  sandstone  wells. 
Forms  of  well.     Cost  of  sinking  wells,  &c. 
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Fox,  WrLLTAM,  MJnst.CE.     Reservoir  Embankments.     The 

Surveyor,  March  11th,  U\)S,  p.  252, 

Depth  and  form  of  foundation.  Form  of  Embankment,  Descrip;^ 
tion  of  reservoirs  at  Forfar,  Cheltenham,  and  Bath. 

Strange,   W.   L.,  A. M.Inst, C.K      Reservoirs  with  Higl 
Earthen  Dams,     Engineering^  Jan.  28th,  1898,  p.  121. 
Tlie  subject  dealt  with  specially  as  regards  reservoirs  in  Western 

India. 

Lux,  F*     The   Coupling  of  Water  Meters.     The   Survetfcr^ 

Jan.  7th,  1898,  p.  4. 

Yalves  to  register.  Small  quantities  of  water  per  unit  of  timrf 
Comparison  of  weighted,  spring,  and  hydraulic  valve.  The  differen- 
tial hydraulic  valve, 

Pennink,  J.  M,  K.     Tuyau  en  Plomb  arra6  de  fils  d'acier, 

ia  Technologie  Saniiaire^  March  1st,  IH'JH,  p.  370, 

DeBCription  of  steel -bound  leaden  pipes  as  used  for  conveyance  of 
water  under  the  river  Y  at  Amsterdam. 

DUNLOP,  T*,  M.B.,  D.P.H.     A  Rural  District  Water  Supply.^ 
Tht  Jourtial  of  State  Medicinef  June,  1898,  p.  253.  " 

Describes  a  schema  for  supplying  a  portion  of  a  rural  district 
Essex  with  drinking-water  from  a  spring ;  how  the  scheme  originated, 
was  carried  through,  and  the  satisfactory  results  which  followed. 

Thresh,  John  C,  M.D.,  D.P.H.    The  Inspection  of  Wat 
Supplies.     The  Journal  of  State  Medicine^  Jan.,  1898,  p.  L 

Points  out  the  importance  of  preventing  the  pollution  of  water 
supplies,  and  the  desirability  of  Water  Companies  and  Sanitary 
Authorities  acquiring  sufficient  of  the  land  around  springs  and  wells 
to  constitute  **a  protective  area,'*  over  which  they  could  exercise 
absolute  control  and  thus  prevent  pollution.  Special  refei^ence  i« 
made  to  subsoil  water  supplies, 

JXqee,  Dr.  H.  Die  heabsichti^te  einleitung  der  Abwasser 
von  Stuttgart  in  den  Neckar  uud  die  hiergegen  erhobene 
einsfriache  seitcns  der  fluss-abwarts  liegendeii  Gemeinden. 
Zeitj:  Hi^giene,  XXVII.,  i.,  1898,  p.  73. 

The  pollution  and  self-purification  of  the  river  Neckar,  the 
relation  of  the  river  water  to  aubsoil  water  in  its  neighbourhood — 
investigated  by  chemical  and  bacteriological  methods;  also  by  ob- 
servations of  the  temperature  of  these  waters  respectively. 

Cames€A8E,  Dr*  Jean.  Pollution  des  Puits  et  des  Sources.. 
Reme  dUIygihie^  Jan.,  1898,  pp.  21  to  27* 

Danger  of  pollution  of  well  w^aters  from  porous  ground — p 
tire  measures. 
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ttisnraR,  Dr.  A.  (Hofrath,  Jena),  and  Herzbero,  A.  (Baa- 
nith^  Berlin).  Vortheile  und  Nachtheile  der  getrennten 
^bf  lihrungder  Meteorwasser  bei  der  Canalisation  der  Stadte. 

D^^M^tBche  Vierteljahrsschri/t  fdr  Offentliche  Gesundheitapflege, 

ht    Beft,  1898,  p.  52. 

A  c<:>mpari8on  of  the  separate  and  combined  systems  of  sewerage 
in  Tat-i^)ua  siied  towns. 

STitBfc:^EK,  J.  (Cologne).  Die  Schwemmcanalisation  in  Frank- 
rei<^li.  Deutsche  Vierteljahrschrift  fUr  Offentliche  Gesund" 
h^^^Jlege,  Vol.  XXX.,  Part  IL,  1898,  p.  340. 

Th^^  Water-carriage  System  of  France :  a  brief  comparison  of  the 
positi^z^n  of  the  water-carriage  system  of  sewerage  in  European  cities, 
with  ^^^pecial  reference  to  Paris  and  the  Seine. 


L<)v:^a^ROVB,  E.  J.,  Assoc.M.Inst.C.K      Drainage   of    New 
BcK^ildings.     The  Surveyor,  Jan.  28th,  1898,  p.  97. 

Tlk^    Drainage  of  New  Buildings  in  Homsey  in  respect  to  systems 
•aopfc^^  in  other  Municipal  towns  and  Districts.    Beport  to  Homsey 

S^^^^^^  R.  J.     House  Drainage :  Its  Inspection  and  Testing. 
-^^^  Surveyor.    April  Ist,  1898,  p.  332. 

B ;  stoppers ;  test ;  water  test ;  smoke  test ;  chemical  test. 


B^^^"^»  Olof.  Z.      Plumbing  Regulations   of    Moline,   111. 
^^^neering  Record,  Jan.  29th,  1898,  p.  147. 


^^-.ations  as  to  Examinations,  Licenses,  Permits,  House  Drain- 
*®^»  ^^il  and  Waste  Pipes,  Ac.,  and  Tests  in  force  in  Moline. 

^^^^5^  Samuel,  D.ScLond.,  F.LC.     Purification  of  Sewage 
^"    Bacteria.     IjOcoI  Government  Journal,  Feb.  19th,  1898, 
P-^  123. 

^,  ^^^*5tory  of  the  subject — Description  of  Scott  Moncrieff,  Exeter, 
^"^^D,  and  Ducat  systems — Results. 

^>ATT,  GiLBEBT,  Assoc.M.Inst.C.E.  Sewage  Purification : 
;^  lie  Salford  Experiments.  Building  News,  Feb.  18th,  1898, 
^-  225. 

.^^■^sent  position  of  sewage  problem ;  various  systems  of  purifica- 
^  *^  ;  Salford  experiments. 

*^'^^Hnr,  Oeobge  (Leeds).    Refuse  Disposal    Sanitary  Inspec- 
tors' Journal^  Feb.,  1898,  p.  214. 

Detuled  description  of  Horsfall's  Destructors  as  in  use  at  Leeds. 


ABTICLB8  Oy   PITBUC   HISJLLTa. 


Meyer,   F,   Andreas   (Chief  Engineer,   Hamburg).      Mitt- 
hciliinnen    iiber   den    Stand    der    Kelirichtverbrennung   in 
Deut.schland.       Deutsche     Vierieljahrsschrift    fUr    Offmtlkhi 
GesuiuUieiispfletje^  1st  Heft,  1898,  p.  9, 
List  of  refuse  destructors  in  England.    Experiments  in  Berlin  and 

Hamburg,     Description  o!  Hamburg  destructors, 

Bl^AYAC,  Dr.  E.     Eiilevementj  Utilisation  et  Destruction  des 
Gadoues,     Journal  dC II i^giene^  April  7tli,  1^598,  p*  157. 
Summary  of  a  series  of  nine  recent  reports  and  documents,  pab- 

li*tlied  by  the  Parisian  Commissioo,  on  the  removal  and  treatment  of 

domestic  and  street  refuse. 


4 


Heating,  Lighting,  and  Ventilating. 

Spataro,  I'rof.  DoNATO.  Orientjition  et  largeur  de5  Rues  eti 
rapport  avec  Tinsoktion  des  habitations,  i?et».  tJtHygimt^ 
Jan.  and  Feb.,  189f^,  pp.  27  and  127.  "  i 

Calculations  of  the  amount  of  heat  and  light  from  the  Sun  entering      | 

dwellings  in  relation  to  the  width  and  direction  of  the  streets. 

Meidingek,  Prof,  Dr,  H,  Hofratit.     Die  Heizung  von  Wohn- 
riiumen.     LhuUche  Vierteljahrsckr'ift  fur  Offentliche  Geaundr 
heiiiijlfl^ge.  Vol.  XXX.,  Part  IL,  1898,  p.  264. 
The  Warming  of  Habitable  Building.^,  mainly  upon  the  distribution 

of  temperatures  by  eouTection  and  radiation  from  various  forms  of 

stoves. 

Fakrdw,  Frederic  R.,  F.R.LB.A.    The  Warming  of  Public 
Buildings.     Journal  of  The  Roijal  Institute  of  BritUh  Archi- 
tects^ Vol.  V.J  3rd  series,  No.  13,  May  7tli,  1898,  p.  347. 
Warming  Buildings  by  hot  air,  hot  water  (low  and  high  pressure), 

&nd  steam,  varidua  kind?i  of  radiators  and  boilers,  and  calculations  for 

the  provision  of  heating  power. 

Blackmoke,  J.  J.      The  Hot- Water  System  for  the  Heating 
of  Buildings.      Tfie  Engineering  Magazine^  Feb.  and  April, 
1898,  pp.  28  and  817. 
Describes  the  different  systems  for  heating  buildings  by  means  of 

hot  water. 

'       -  -  Systems   and  Apparatus    for   Heating   Buildings    by 

Steam. 

Inscribes  the  different  systems  and  apparatus  for  heating  buildingi 
by  means  of  steam,  ^H 

Marshal!.,  C.  T,,  M,S,A.     Acetvlene  Gas,     Building  Nea^^ 

March  11th,  1898,  p.  336. 

History  of  the  Gas»     Composition  of  Acetylene.     Impurities  and 
how  they  may  be  overcome. 


ARTlCZm  OK  FirSLlC   HIAI/TH. 


SAUNDEH^t,  J,  L.     European  Systems  of  House  Heating. 

£nmneerintj  Matja^ne^  Jan.,  1898,  p.  635, 

The  hoviae-hearing  practice  in  Great  Britain  compared  with  that 
current  in  Americft* 


\ 
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Personal  and  Domestic  Hygiene. 

RuBXER^    Max.       Experimen telle   Untersnchun^en    iiber  die 
modernen  Bekleidungs-systeine*      Archiv  /.   Hi/tpene,   32nd 
Vol.,  1898,  p,  1, 
Experiments  to  test  the  value  oc  different  kinds  of  clothing  in 

relation  to  thd  needs  of  thf^  bodf . 

Leffman,  Hexry.     Not'C  on  the  tests  for  distinguishing  boiled 
from  unboiled  milk.      7'he  Anali/f<t^  April,  IHIKS,  p,  S5, 

RirnMOND,  H.  Ditonp.     The  Composition  of  Milk  and  Milk 

Products.     The  Analyst^  April,  1898,  p*  89. 

Consists  of  notes  on  observations  rising  oiat  of  the  anulysis  of 
35,007  samples  of  milk,  &c„  in  the  Aylesbur}^  Dairy  Company's 
Laboratory. 

JoRlSSENKE,  Dr.     Nouvelles  re  r  here  he  s  sur  la  digesti  hi  Ut<i  des 
cpufs   et    specialement    de   ralbuinioe.      Journal    dUIygihitf 
March  17th  and  :J4th,  1898,  pp.  131  and  143, 
The  evil  eff^cts  of  eating  eggs  often  due  to  abuse.     Action  of  acids 

and  alkahes,  &c,,  Ac,  on  albumen  in   relation  to  dipjestion.      The 

different  digestibility  of  the  whit©  and  the  yolk  of  egg  and  circura- 

stODces  affecting  it. 

Cache PX,  E.     Acciclents  causes  par  ringestion  des  Monies  et 
des  Huitres.     Journal  iTIIngitme^  March  5rd,  1898,  p.  107. 
Poisoning  by  mussels  and  oysters. 

Carles,  Dr.  P.     Recherche  et  dosage  du  plomb  dans  lea  fers- 
blancs  et  dans  les  conserves  alimentaires.     Journal  (f  Ili/gihtej 
Feb.  10th,  1898,  p.  64. 
Lead  in  preserved  fruits  and  tinned  iron  boxes,  and  its  detection. 

Jean,    Ferdinand,      Les    Matitjres  aleinentaires  Aseptisees 
Chimii]uenient.     Journal  (jtUvgihie^  Jan.  6tb,  1898,  p.  lO. 
Against  the  employment  of  chemical  preservatives  in  foods. 

RtJMELiN   (Mayor  of   Stuttgart)   and   Beckurts,   Prof.  Dr. 

(Brunswick).     Die  Nalirungsmittelfalschung  und   ihre  Be- 

kiimpfung.     Deutsche   Vierteljahrsschrift  fur    Offeuilicht    Ge- 

tundheiUpJlege,  1st  Heft,  1898,  p.  101. 

The  Adulteration  of  Food  and  its  Prevention.  The  position  of  the 
question  in  Gerouinj  t  A  plea  for  standards  of  composition  and 
quaJi£catiou9  for  speciaiists. 
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TuczEK,   Professor   Dr.    (Marburg).      Die   Bekampfang   dea 
Alkoholmissbrauchs.     Deutsche  Vierteljahrgschrift  fur  0£tnt' 
Hike  Ge&undheitBpfiege^  1st  Heft,  1598,  p»  21. 
The  causes  and  prevention  of  the  abuse  of  alcohol — private,  social » 

and  legal  means  of  prevention. 

Abba,  Dr.  F*»  und  Ronoklli,  Dn  A.     Das  Formaldebyd  nnd 

die  Offentiichen  desiiifectionen.     Experimentelle  studL    ZeiL 
/.  Ihfiiiene,  XXVIL,  i.,  1898,  p.  49. 

Experimental  investi [station  of  the  penetrating  action  and  germicidal 
power  of  formaldehyde  |^as  at  variousi  tempemtures. 

Fairbanks,  A.  W.^  and  Grawitz,  E,  Experimentelle  tJnter- 
suchmigen  liber  Zimmerdesinfektion  mit  Fornialdehyd- 
dumpfen,      Cmt  /.  BakL^  FarcmiLy  \t.  In/ektwnnkrank^  Jan. 

»tb,  19th,  31st,  1898,  pp.  20,  80,  and  138. 

The  mode  of  using  pastilles  of  polymeric  formaldehyde  (trioiy- 
methylen  which  yields  formaldehyde  gaa  when  heated)  for  the  disin- 
ft'Ction  of  rooms,  with  an  aecoynt  of  bactmologioal  experiments  oa 
the  efficiencj  of  the  method.  Prof.  E.  Grawitz  appends  a  not* 
describing  the  method  followed  by  him  for  the  disinfection  of  hospital 
wards  with  formaldehyde, 

Fairbanks.  A.  W,  Weitere  Versuche  iiber  Formaldebyd 
Desinfektion.     April  30th,  1898,  p.  689. 

Action    more    rapid    in  a   room    warmed  (by  steam)   to  22^ 
(71-ti^  l\). 

V.  EsMARCH,  Prof.  E.  (Kooigsberg),  and  Zweigert  (Mayor  of 
Essen),     Die    Wohnungsdesinfection    in    wisseiischaftlicher 
nod  praktischer   ilinsiclit.     Deutsche    Vierteljoiirnschrift  fur 
Ojfenttiche  Gesundheitspjlege^  1st  Heft,  18^8,  p.  156. 
Theoretical  and  pnictieal  points  in  disinfecting  dwelling-rooms. 

ScHULTZ,  N.  K,     Ueber  die  Einwirkung  der  Antisepticji  ai 
den  Bae.  pestis  linminis  mid  die   Desinfektion  von   Gegei 
stiinden  nnd  geschlossenen  Kiiumeii  bei  Bnbonenpest.     Cei 
tfxtii/iait  fftr  Haekterlohnjie  Parasiikenkundej  nnd  Infectioni' 
krmik^  April  12th,  p.  594. 
Formaldehyde  gas  best  for  disinfection  of  rooms,  furniture,  utensib, 

furs,  clothes,  &c. ;  corrosive  sublimate  which  acta  more  rapidly  beat 

as  a  di»mfectant  in  solution. 


^ 


JOUBNALS    AND    PUBLICATIONS    FROM 
TITLES  ARK  SELECTED. 

British. 
British  Medical  Journal.     Weekly, 
Builder.     Weekly. 
Buildiug  News. 
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l^ngineering.     Weekly. 

Journal  of  Gas  Lightings  Water  Supply,  and  Sanitary  Improve- 
ment*     MontLly. 

Journal  of  Pathology  and  Bacteriology.     Quarterly. 

Journal  of  the  Eoyal  Institute  of  British  Architects,    Fort- 
nightly. 

Journal  of  the  Royal  Statistical  Society, 

Journal  of  State  Medicine.     Monthly. 

Journal  of  The  Sanitary  Inspectors'  Association.     Monthly, 

Lancet,     Weekly. 

Local  Govern ment  Journal.     Weekly. 

Medical  Magazine.     Monthly. 

Minutes  of  Proceedings  of  the  Institution  of  C?ivil  Engineers, 
Quarterly. 

Proceedings  of  the  Society  of  Chemical  Industry.     MontUy. 

Public  Health.     Motithly. 

Public  Health  Engineer.     W^kly, 

Sanitary  Record.     Weekly. 

The  Analyst.     Monthly. ' 

The  Engineer.     Weekly. 

The  Surveyor  and  Municipal  and  County  Engineer.     Weekly, 

TransiK^tions  of  Surveyors  Institution.     Monthly. 

American. 
American  Medical  and  Surgical  Bulletin. 
The  Engineering  Magazine. 
The  Engineering  Record  and  Sanitary  Engineer, 

FlEXCH. 

Annales  d'Hygi^ne  Publique.     Monthly. 

Annales  de  Tlnstitut  Pasteur.     Monthly. 

Annales  des  Fonts  et  Chaussees.     Monthly. 

Journal  d'Hygiene.     Weekly, 

La  Technologie  Sanitaire.     Monthly. 

Revue  d*Hygiene,     Monthly, 

Revue  des  Sciences  Medicales.     Quarterly, 

Geeman, 
Archiv  fiir  Hygiene,     Qmirtf  rly. 
Berliner  KUnische  Wocbetiiichrift.     Weekly, 
Centralblatt  fiir  allegemeine  Gesundheitv^pflege.     MontMy. 
Centralblatt  fiir  Backteriologie  v.  Parasitenkunde  n.  Infektions- 

krank.     2  vols.  Yearly. 
Deutsche  Yierteljalirssehrift  fiir  Offentliche  Gesundheitspflege. 

Quarterly, 
I>eut!«che  medizinische  Wochensclirift*     Weekly, 
Gesundheit  s-I  ngenieur.     Fortnightly, 
Zeitschrift  fiir  Hygiene.     Monthly. 
Zeitschrift  fiir  Fleischn  Milch -Hygiene. 

Spanish. 
La  Higiene  Popolar, 


NOTES  ON  BOOKS  AND  PAPERS  IN 
TRANSACTIONS, 


**Tlie  Muiiiciiial  and  Sanitary  Engineers'  Handbook,"  by  H. 
Percv   Boulnois,   M.Inst.C.E.     Third   Edition,  reVised 
and  enlartjed.     474  pp.^  8vo,     J?,  ^  F,  A\  Spon,     Loodon^ 
1898.     Price  15s. 
This  wdl-known  Handbook,  dealing  with  the  various  subjects  that 

come  within  the  duties  to  be  performed  by  the  IS^Iunicipal  Engineer, 

has  been  enhirged  and  brought  up  to  date,  the  hist  edition  baving 

been  published  in  t  b92. 

**  Sanitation  in  the  British  Mercantile  Marine,"  by  Wm.  G* 
RoMERiL,  t>3  pp»,  8vo,  Shipping  World  Co,,  LtiL  Lon- 
don, 1898,     Price  Ss. 

The  volume  contaioa  the  results  of  the  authors  experience  at  Sea 
and  in  Port  Sanitary  work,  the  object  being  to  bring  forward  the 
chief  features  in  connection  with  Sanitary  matters  in  the  Mercantile 
^larine,  for  the  information  of  Ship-owners^  Ship-Officers,  Port 
Sanitary  Ina  pec  tors  and  others. 

Chapters  I.-VIII,  have  already  appeared  in  the  Quarterly  Journal 
of  the  Institute,  but  two  chapters  have  been  added  dealing  witH 
*'  Drinking-water  Tanks  **  and  an  **  Inquiry  into  Deaths  of  Seami 
at  Sea." 

There  are  a  nnmber  of  iUustrations. 


*'  Street   Cleanin^j  and    the    disposal    of    a    City's    Waste*; 

Methods  and  results,  and  ,the  effect  upon  public  Healthy 

public  Morak,  and   Municipal   Prosperity,'     by   George 

E.  Waring,  Jun.     230  pp.,  8vo.     Gat/  ^  Bird.    London, 

1898.     Price  5s, 

CoL  Waring  here  reviews  the  whole  subject,  more  especially  in 

reference  to  New  York  during  hia  adminidtration  as  CommiHsianer 

of  Street  Cleaning  of  the  City»     There  is  a  Report  on  Street  Cleauiag 

in  Europe,  from  the  author's  observations,  made  in  1890,  in  Vitnna, 

Budapest,  Berlin,  Paris,  Birmingham,  Brussels,  Munich,  Coioj 

Turin,  and  Genoa, 


*' Sanitary  Engineering/'  by  Wm-  Paul  Gerhard,  132 
8vo.  New  York,  1898. 
The  Author  in  this  Volume  seeks  to  review  the  ground  covered  by 
the  term  "  Sanitary  Engineering,^  which  he  holds  that  like  *^  Electrical 
Engineering"  is  one  of  the  recent  Branches  of  Civil  Engineering, 
Some  of  the  headings  under  w^bich  the  sybject  is  discussed  are 
the  following : — Architecture  and  Engineering,  Definition  o£  Civil 
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Eag^eering,  Engineering  Specialities,  Definition  of  Sanitary  En- 
gineering, Course  of  Study  in  Sanitarj  Engineering,  Practice  of  a 
^nitarj  Engineer,  Qualifications  of  a  Sanitarj  Engineer.  These  are 
^e  chief  headings  of  the  chapters,  there  are  a  numher  of  sub- 
ieadings  in  which  are  discussed  the  details  of  a  Sanitary  Engineer's 
^ork  in  relation  to  Water  Supply,  Sewerage,  Pollution  of  Water 
Oofines,  Outbreaks  of  Epidemics,  &c.,  &c. 


MEETINGS  HELD  APRIL  TO  JUNE,  1898. 


Sessional  Meeting. 
A  xneeting  was  held  on  April  6th,  when  a  discussion  was  opened 
J  BL.  E.  Middleton,  MJnst.C.E.,  M.Inst.M.E.,  on  "  The  Desirability 
i  laaJdog  Watershed  Areas  and  Sanitary  Districts  Coterminous." 
L  J-  Symons,  F.B.S.,  in  the  chair.  About  40  Members,  Associates, 
ind  ITisitors  attended  (see  p.  265). 


Examinations. 

A>t  an  Examination  in  Practical  Sanitary  Science,  held  in  Birming- 
^  on  April  1st  and  2nd,  1898,  4  Candidates  presented  themselves. 

The.  following  2  Candidates  were  granted  Certificates  in  Practical 
8«^t«y  Science  :— 

1898,  Apr.  2.    Flbmino,  Bichabd  Philip,  84,  Commercial  Street, 

Dundee,  N.B. 
iwo,Apr.   2.    Woods,  Waltbh  Haeht,  Meadow  View,  Belper, 

near  Derby. 


At  an  Examination  for  Inspectors  of  Nuisances,  held  in  Birming- 
™^  ^^  April  1st  and  2nd,  1898, 30  Candidates  presented  themselves. 

^.■^^  following  10  Candidates  were  certified,  as  regards  their 
T?!?*^  Knowledge,  competent  to  discharge  the  duties  of  Inspectors 
^^ii8ances:— 

lo«8,  Apr,  2.  Banninqton,  Bebtbam  Gbobgb,  36b,  Eaglan  Street, 
iftDft  Coventry. 

iftOft  ^^^'  ^'  ®^^^^»  William,  Pool  Street,  Aston,  Birmingham. 
io98,  Apr,   2.     Bibd,  Gublph  John,  Heath  Street,  Victoria  Boad, 

Tamworth. 
1898,  Apr.   2.    Bbalet,  Fbancis  Chables,  Vera  Cottage,  Knighton 

Lane,  Aylestone  Park,  Leicester. 
1898,  Apr.   2.    Bbomlby,  Alak,  Borough  Surveyor's  Office,  Sutton- 

Coldfield« 
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William,    15,    Albert    Eoed, 
Everton, 


near 


1898,  Apr,   2*     Cooper,    Charles 

Liverpool 
1898,  Apr.   2.     Gouoh,    Thomas,    25,    Granton    Bead, 

Liverpool. 
1898,  Apr,    2,     Hudson,    Thomas,    Bradley    Eoad,    SiUdon, 

Keigliley. 
1898,  Apr.    2.    Merki field,  Fbederick,  Sufcton-Cdd field, 
1898,  Apr,    2.     NicnoL,  Jonathan,  Brayton,  t4d  Carlisle, 


Exajnination  QueBtioni* 
PracHcal  Saniiafy  Sekrice, — Birmingham,  April  Ist  &  2nd,  1898, 

Papbk  L 

1.  What  conditions  favour  the  solvent  action  of  water  on  letd 
pipes  ?  What  (juantity  of  lead  in  water  is  considered  dangerous,  and 
now  may  the  dangers  of  lead  poimjuin^  be  obviat«?d  ? 

2.  What  18  mpant  by  the  term  rchiive  hnmidiiy  and  bow  is  it 
determined  ?  What  bearing  has  huraidit^v  on  the  climatic  condition! 
of  a  country  ? 

3.  Explain  what  is  meant  by  specific  gravity.  How  would  you 
determine  the  specific  gravity — 

{a)  of  a  solid  ?  (6)  of  a  liquid  ? 

4.  Explain  the  construction  of  a  rain  gauge  and  give  rules  for  its 
positioQ.  What  is  the  average  rainfall  at  Greenwich  ?  What 
quantity  does  a  fall  of  one  inch  per  acre  represent? 


Papmh  1L 

5.  Describe  briefly  the  constituents  and  the  manufacture  of  m 
ordinary  brick.  Descril>e  at  ]ea.st  two  methods  of  making  aeeure 
foundations  in  siihsuils  charged  with  water. 

6.  What  traps  are  admissible  in  a  good  syatem  of  house  drainage  ? 
Give  sketches  of  each,  describing  briefly  under  what  conditions  thej 
wotild  be  used. 

7.  State  the  advantages  and  disadvantages  of  the  combined  and  the 
separate  systems  of  sewerage  of  a  town,  and  what  conditious 
genenilly  determine  the  adoption  of  either, 

8.  What  are  the  powers  of  a  Sanitary  Authority  with  reference 
to— 

(a)  The  removal  of  a  case  of  infectious  disease  to  hospital? 
{h)  Nuisance  arising  from  pig-keeping  ? 

Th^  CmvdidaitM  were  examined  viv&  Toce  on  the  2nd, 


9^ 


hiBpectors  of  A^isances. — ^Birmingham,  April  Ist  &  2nd,  1898. 

1 .  What  powers  have  been  given  to  Local  Authorities  with  regan 
to  caravans,  tents,  and  sheds,  occupied  as  dwellings,  and  under  i 
Acta  of  Parliament  ? 
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2.  Bt&te  the  most  important  provisions  of  the  Milkahops,  Dairies, 
id  Cowsheds  Order  of  the  Privy  CouDci!,  June,  18S5,  and  mention 

any  points  that  should  be  flpeoially  provided  for  by  By-Laws  under 
thb  Order. 

3.  In  what  circumstances  are  yoti  justified  in  entering  upon  private 
premises  to  examine  a  dt-ain  ?  What  is  tbe  procedure  required  by 
the  Public  Health  Act,  1875,  and  what  provision  is  made  against 
obstruction  by  the  owner  or  occupier  ? 

4.  How  wouhl  you  proceed  to  investigate  tbe  sanitary  condition  of 
a  amall  country  dwelling?  Give  the  headiogH  of  your  report 
thei^eon. 

5.  What  measures  are  generally  employed  to  prevent  nuisance 
from  etfluvia  arising  from  Artificial  Manure  Works? 

6.  Tbe  surface  wells  in  a  village  are  all  found  to  be  polluted,  what 
st«fps  misfit  be  taken  to  give  a  reasonably  safe  aupply  of  water  if  a 
supply  from  public  mains  was  not  available  ? 

7.  The  annexed  sketch  is  the  plan  of  —sn.-^ 
a  rtiom,  the  portion  marked  A  bein^; 
9  ft.  high,  and  tbe  portion  marked  B 
being  It)  ft.  6  in.  high,  wbat  are  the 
cubical  contents  ?  How  many  persons 
may  be  allowed  to  sleep  in  it  ? 

8.  Sketch  the  following  traps,  sbow- 
ing  the  water  level  when  at  rest,  state 
tbe  advantages  and  disadvantages  of 
each  kind — 

D.  Trap.       Bell  Trap.       P.  Trap. 
S,  Trap.     Mason*s  Trap. 


B 

1 

A 

«M    1 

1 

—ion.-^ 


The  Candidates  were  examined  viva  voce  on  ilte  2nd^ 


At  an  Examination  in  Practical  Sanitary  Science,  held  in  London 
on  May  6th  and  7th,  1898,  12  Candidates  presented  themselves. 

The  following  5  Candidates  were  granted  Certificates  in  Practical 
Sanitanr  Science : — 


1S98,  May    7.    Aokeumaitn,  A_lfhed    Seu^bold   Eli^   53,  Victoria 

Street,  S.W. 
Bates,  Henry,  100,  Buiiliill  Row,  E.G. 
Hen  LEV,  Willi  A  It  CuMMiNa,  Duke  St.,  Dartmouth. 
HiPKiN,   JoHK,  The  Manor  House,   Bedhampton, 

Havant,  Hants. 
OLivEit,    Gilbert    Thomas   Ixglis,  Tbe   Archers, 

Woodcbeater  Koad,  Stroud,  Gloucester, 


1898,  May 
189S,  31a  V 
1898,  May 


1898,  May    7. 


TOL,    XIX.      PABT  U. 
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At  an  Eiami nation  for  Inspectors  of  Nuisances,  held  in  LoDdon 
on  May  6th  and  7th,  1 S9S,  109  Candidates  presented  theraselves. 

The  following  fi4  Candidates  were  certified,  as  regards  %\m 
Sanitary  Knowledge,  competent  to  discharge  the  duties  of  Inspector! 
of  Nuisances : — 

1898,  May    7.    Bagbhaw,  David,  38,  Beatrice  Street,  Plaistow,  B, ' 
1898,  May    7.    Babkbr,  Willam,  1(5,  Butt  Bead,  Colchester. 
1898|  May    7.     Batbs,  William  Johk,  101,  Sussex  £oad.  Hollo- 
way,  N. 
1898,  May    7.    Best.  Gsoroe,  16,  Alfred  Hill,  Kingsdown,  Bmt< 
1898,  May    7.     Beown,    Hjsbbeet    Euwaud,   80,   Grenard 

Peck  ham. 
3898,  May    7,    Buhrbll,  Tom  Leonard,  24,  Lordship  Lane,  Wo< 

Green,  K. 
1898,  May    7.     Callow,    Harrt,    Femdale,    23,    Arodeoe 

Brixton  Hill,  S.W. 
1898,  May    7.  £Coedner,   Miss   Edith   Helena,  Torhay    Moirat,^ 

Torquay. 
1898,  May    7.    Davis,  Georqe  Edward  Jambs,  4,  Lupus  Street, 

St  George's  Square,  S.W. 
1898,  May    7*     Davy,    Samukl    Nicdolas,   The   Coroner's  Court, 

Cambridge  Street,  8t.  Fancra*i,  K.W. 
1898,  May    7.     Do  well,  Joux  Edward,  36,  Havelock  Eoad,  West 

Kensington  Park,  W. 
1898,  May    7.     Donkin,    He^ry    Llewixlix,    55,   Brand  Street, 

Greenwich. 
1898,  May    7.    Earagiier,   Edward   Hebbi^t,   7,  Myrtle  Street, 

Doupflas,  lale  of  Man. 
1898,  May    7,     Ekw,  Edwin,  17,  Highbur)^  Park,  N, 
1898,  May    7.     Gedge,  Edwin  Dowsing,  45,  xirliss  Boad,  Lavender 

Hill,  SAW 
1898,  May    7.     Gowen,  William  Herbert  Stktbns,  Eoundstone 

Street,  Trowbridge,  Wilts, 
1898,  May    7.     Griggs,   William'  James,   16,   Alma  Square,  St. 

John  a  Wood,  N.W. 
1893,  May    7.     Gwillim,  Frank:  Archer,  Cwm  Dulas,  PontinliW, 

Hereford. 
1898,  May    7.     Hardy,  Herhekt  Egbert,  23,  Pitt  Street,  Norwich. 
1898,  May    7.     Hawke,  Willlvm,  1 1,  Trum  Road,  St.  Austell. 
1>^98,  May    7.     Hull,  Thomas  William,  1,  Southmoor  Bd,,  Oxford. 
1898,  May    7.     Hyde,  Howard  Light,  Buby  Villa,  Pultney  Boad, 

Enfield  Wash. 
1898,  May    7.    Jones,  Isaac  Bichabd,  18,  Lucretia  Bead,  Ken- 

nington,  S.E. 
1898,  May    7.    Jones,  William  David,  6,  Dufours  Place,  Golden 

Square,  W. 
1888,  May    7.     Jones,   William  Phillip,  XJ.  D,  Council  Office, 

Cymmer,  li.  S.  O, 


i 


MXXTIK6S   HSLD.  307 

8,  May  7.    Lang,  Abthub  Edwasd,  30,  Tottenham    Street, 
Gt.  Yarmouth. 

8,  May  7.    Lbsteb,  Abthuk  Jambs,  6,  Perrymead  Street,  Ful- 
ham,  S.W. 

3,  May  7.    Longden,  Chables  Matthew,  2,  Warwick  Place, 
W.C. 

3,  May  7.    Lukb,  Percivai  Williaic,  12,  Percy  Boad,  Queen's 
Eoad,  Gosport. 

3,  May   7.  I^Malonb,  Miss  Annie,  4,  Brunswick  Square,  W.C. 

3,  May   7.    Mabkham,  Sidney  Septimus,  67,  Springdale  Boad, 
Stoke  Newington,  N. 

^tMay   7. //Matnabd,    Miss  Edith  Louisa,   Wolsey    House 
Harrow. 

^)Hay  7.    Matnabd,  Samuel  Jambs,  19,  Lisson  Besidences, 
Lisson  Street,  N.W. 

^»May  7.    Mblhihsh,   Fbank   Whiddon,   m.b.c.v.s..    Health 
Department,  Sydney,  Australia. 

^»  May   7.  Z^Mbnnbll,  Miss  Chbistabel,  The  Bed  House,  Croy- 
don. 

^»  May  7.    Mitchell,  Geobge,  Derby  Union,  Uttoxeter  Boad, 
Derby. 

^May   7.  I^Nevilb,   Miss    Cathebinb    Alice,    3,   Blythwood 
Villas,  Stroud  Green,  N. 

^>May   7.    Nobman,    Ebnest   Abchibald,    65,  St.  Andrew's 
Boad,  Southampton. 

^»  May   7.    Pbabson,  John  Hbnbt,  52^  Needham  Boad,  Liver- 
pool. 

'»May   7.  2^Piggott,  Miss  Maud  Elizabeth,  148,  Castle  Hill, 
Beading. 

898,  May   7.  LPlatt,  Miss  Kate  A.,  3,  Great  James  Street,  Bed- 
ford Bow,  W.C. 

>,  May   7.    PoBTMAN,  William   Chables,   46,   Bolina  Boad, 
Cliftonville,  Bermondsey,  S.E. 

^»  May    7.     PoTTBB,  Alfbed  Geobge,  10,  Frant  Boad,  Thorn- 
ton Heath,  Croydon. 

|»  May    7.     Pbatt,  Joseph  John,  Hillingdon,  near  IJy bridge. 

',  May   7.     QuELCH,   Abthub  Stephen,   136,  Walton  Street, 
Oxford. 

'May    7.     Beynolds,  John  Howell,  6,  Briiig?  Boad,  Wel- 
lington, Salop. 

'»May    7.    BoBEBTSON,    Alexandeb     Muib,    1,   Buby   Place, 
Charlton  Kings,  Cheltenham. 

^»  May    7.     Sandfobd,  Edwabd  William,  44,  Exmouth  Boad, 
Gray's,  Essex. 

'i  May    7.     ScoTT,  Ebnest  Edgab,  31,  Newbury  Boad,  Bromley, 
Kent. 

898,  May    7. /^Stewabt,  Miss  Ethel,  3,  Princess  Boad,  Begent's 
Park  Boad,  N.  W. 

'iMay    7.    Tavineb,  Hebbebt,   16,  Denny  Boad,  Lower  Ed- 
monton. 
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181)8,  May    7,    Thomas,   Chaiili:s    Bussbll,  142h,    High    Street, 

Lewishfttn,  S.E. 
1898,  May    7*     Toogood,   Henry   Jows^    Towa   Hall,   Spa  Boad, 

Bennonclaey,  S.E. 
1898,  May    7\    Tocmood,  Henry  Stephen,  56»  Buxton  Road,  TUoni- 

tcm  Heatb,  Croydon. 
1898,  May    7.  i^TowNsnEM),  Mfs/Emily  CABOLorB,  40,  York  Street 

Chambers,  Bryanston  Square,  W. 
1898,  May    7*     Tribe,  Thomas,  Clmrch  lloatl,  Famcombe,  Cxodal* 

ming. 
1898,  May    7.     AValkeh,  George  Simpson,  38,  Kottiogbam  Pkce, 

W. 
1898,  May    7*     Weeks,  George  Robert,  45,  Tasman  Road«  Qap- 

ham  Road,  S.W. 
1898,  May    7.     Wells,  Jonx,  40,  Jessica  Eoad,  Wandsworth  Com- 
mon, West  Side,  S.W.  I 
ism^  May    7.     West,  James,  142,  Lillie  Road,  Fulbam,  S.W. 
I  >i98,  Mtiy    7.     AVllliams,  Tuomas  William,  32,  Barking  Road,  E, 
1S08,  May    7.    Wilson,  Charles  Nobtfoisk,  5,  Grittleton  bW, 

Elgin  Avenue,  Maida  Yale,  W, 
1898,  May    7.  /^Wilson,  Miss  Teresa  Frances,  20,  Motcomb Street, 

Bel  grave  Square,  W. 
1898,  May    7.     Worrow,  Isaac,  156,  High  Street,  Shad  well,  E. 


At  an  Examination  in  Practical  Sanitary  Science,  held  in  Leeds  < 
June  10th  and  11th,  1898,  on©  Candidate  presented  himself. 


At  an  Examination  for  Sanitary  Inspectors,  held  in  Leeds  on 
Jtino  10th  and  Uth,  1S98,  3t>  Candidates  presented  themselves. 

The  following  20  Candidates  were  certified,  as  regards  their 
Sanitary  Knowledge,  competent  to  discharge  the  duties  of  Inspectors 
of  Nuisances  : — 

1898,  June  11.   Ainley,  Edwin,  Lower  Park,  Berry  Brow,  Hudde 

tield. 
1898,  June  11.   Bell,  John  Robert,  Suape,  Bedale, 
1898,  June  11,    Bjkee,  Tom,  Barn  olds  wick. 

ISOS,  June  11,    Can  it  Y,  Gi:c>kue  Henry,  77,  Emily  Street,  Keighle 
ilHtiS,  June  11.    Cahratt,  Edwin,  7,  Albion  Place,  Lf*eds. 
'1*^98,  June  II,    CorPE,  James,  4,  New  Brighton,  Bramley,  Leedi. 
1S98,  June  11,    Cromack,    Ja^ees    Samuel,    3,    Edgeware    Grov 

Iloundliay  lioad,  Leeds. 
1898,  June  !L   Dalzell,  ^yiTHUR  George,  15,  Commercial  Sti 

Halifax. 
1 8118,  June  IL    Finn,  John,  Bleocowe,  Peorith,  Cumberland. 
1898,  June  11.    GiRVEN,   Fbeuerick   Wiluam,    Pemherton  Bank, 

Easington  Lane,  KS.O. 
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>)  Jane  11.   Jackson,  Joseph,  33,  Sandgate,  Penrith. 
If  June  11.   JxLFs',  William  Thomas,  Frankley,  Birmingbaro. 
^,  June  11.    King,  Hbnbt,  21,  Moor  Ed.,  Millom,  via  Carnforth. 
^,  June  11.   King,  John  Wiluam,  6,  Woodburj  St.,  Blackburn, 
i,  June  11.   Mebbyman,  Augustus  Henby,  84,  Bridge  Street, 

Castleford,  Yorks. 
onell.i^O'KsLL,  Miss  Lizzie  Mabguebite,  64,  St.  Lojes, 

Bedford. 
Wunell.   Schofibld,  Bobebt  Clatboubn,  77,  Emily  Street, 

Lawk  holme,  Keighley,  W.  York«. 
\  June  11.    Scx)TT,  Geobge,  Jr.,  Daisy  Hill,  via  Chester-le-Street. 
(,  June  11.   SiDDALL,  Geobge,  Ossett  Spa,  Ossett. 
'i  June  11.   Whabfb,  Alfbbd,  108,  Deyonshire  Street,  Keighley. 

JEacuninatum  Questions, 
^racdeal  Samtary  Science.— Leeds,  June  10th  and  11th,  1898. 
Fapeb  I. 

^^-  TFhat  is  the  difFerenoe  between  density  and  specific  gravity? 

®^  woold  you  determine  the  density  of  a  piece  of  coke  ? 

y  State  what  is  meant  by  the  terms  '*  latent  heat,"  '*radient  heat," 
J*  ** convection."  How  does  "convection"  diJffer  from  "con- 
duction"? 

^*  Gire  the  composition  of  a  typically  good  drinking  water.  State 
r®  ^fcaricter  and  composition  you  would  expect  water  to  have  when 
f^^^  from  the  following  sources :  (a)  chalk,  (6)  loose  sand  or  gravel, 
v^/  Upland  surface  gathering  grounds,  (d)  rain. 

.  *•   I)escribe  the  method  you  would  propose  to  purify  a  river  water 
^^<lcd  for  a  public  supply,  and  explain  its  action. 

Pafeb  II. 

^*  State  briefly  the  precautions  to  be  taken  to  obtain  a  stable  dry 
^  lealthy,  building  upon  the  following  subsoils  z 

a.  Stiff  clay; 
^  6.  Sand  containing  springs. 

I  •  At  what  depth  of  flow  does  a  drain  discharge  the  greatest 
'^ine?    Explain  why  the  velocity  in  a  drain  running  full  is  no 
^^^ter  than  when  it  is  running  half-full. 

u^*  What  are  the  advantages  and  disadvantages  of  ** combined"  and 
^^parate"  town  sewerage  systems?  and  what  are  the  principal 
^^iderations  that  govern  a  decision  as  to  which  system  shall  be 
~*^pted? 

^  ^.  What  is  meant  by  the  "  flashing  point "  of  petroleum  oils  ? 
.  ^^  is  this  regulated  by  Act  of  Parliament  ?  What  are  the  defects 
^y^  construction  of  some  of  the  lamps  commonly  sold  that  render  them 
^*^*igerous  in  use  ? 

TJie  Candidates  were  examined  viv4  voce  on  the  llth. 
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/ii4pMtor  of  ^nimncti, — Leeda,  June  lOth  and  lltli,  1898, 


1 .  Mention  the  chief  di 


i'hich  can  be 


sed 


the 


recagn 
ami  nation  of  the  dressed  carcass  of  an  ox.     State 
deal  with  the  meat  ejc posed  for  sale  in  which  you  recognise  any  of 
the!*e  diseases, 

2.  In  \ihat  way  can  the  following  articles  best  be  disinfected: 
Betiding*  books,  leather  articles,  enteric  stools?  What  is  the  differ- 
eJiee  lietween  saturated  and  superheated  steam? 

3*  Give  a  sumnmrj  of  the  provisions  of  the  Public  Health  Act, 
J 875,  agaiDst  infeetion,  with  re»p€*ct  to  premises,  diHiufecting  appar- 
atus, removal  of  the  sick,  expusyre  of  infected  persons  or  thini 
public  conveyant'es,  letting  of  Imufes^  hospitals,  ^tate  the  penalti 
preseribpd  for  non-compliance  with  these  provisions* 

4.  Enumerate  ns  many  statutory  nuisances  as  you  can.  WLat 
course  may  be  pursued  if  a  nuisance  is  not  abated  after  due  notice? 

5.  Sketch  the  arrangements   Tor   the   drainage   of   a   two-stori< 
houMe,  including  water-clo<sets,  bath,  and  sink,  and  shew  the  con- 
nection h*^t\veen  the  houne  drain  and  the  sewer* 

6*  What  in  iiipant  by  **  drain  trap'*?  Describe  several  forms  of 
trap  in  use,  mentioning  their  good  and  their  bad  points.  Illustrate 
your  answer  as  Jar  as  possible  by  sketches. 

7-  What  is  a  grease  trap?  Illustrate  by  sketches  a  good  form  of 
grease  trap ;  and  describe  its  working  and  indicate  its  exact  position 
on  a  house  drainage  system. 

8.  What  methods  would  you  propose  for  the  purification  of  a 
domestic  water  supply  ?     Discuss  the  value  of  the  various  filteri 
media  in  general  use. 

The  CamlidaUs  were  eAximhied  vivk  voce  on  (he  1 1th. 


At  an  Examination  in  Practical  Sanitary  Science,  held  in  Belfast 
on  June  24 tb  and  25th,  \8d^^  two  Candidates  presented  tliemselvefi, 
to  whom  Certificates  were  granted  :~ 

1598,  June  25.   Oailey,  Thomas  Andrew,  b,e.,  b.a.,  S24,  Wood- 

stfwk  Koad,  Belfast. 
1898,  June  25,    Haeorave,    William    Haebison,    Castle    Street, 

Antrim^  Ireland. 


At  an  Examination  for  Sanitary  Inspectors,  held  in  Belfast  oil 
June  24th  and  25th,  JS98,  4  Candidates  presented  themselves. 

The    following    2    Candidates    were    cerlitied,    as    regards   the 
Baiiitaiy  Knowledge,  competent  to  discharge  the  duties  ot  Inspect  on 
of  Xuisunoes : — 

1898,  June  2o,    CnnisTiE,  William  CnABLEs  Cbawtobd,  15,Hamil^ 

ton  8treet,  Sail  coats »  N.B, 
1898,  June  25.   Sayees,  Ai^dbew,  Trosvenor  Koad,  Belfast. 
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Examination  Questions. 
PraeUedl  Sanitary  /Sbi^itctf.— Belfast,  June  24th  &  25th,  1898. 

Papeb  I. 

I.  What  is  meant  by  "  Specific  Gravity  ?  "*    How  is  the  "  Specific 
ftarity  "  of  any  solid  body  determined  ? 
^   Sketch  and  fully  explain  the  principle  of  the  Siphon. 
3.   "What  is  meant  by  ** Ground  Air?"      How  is  its  movement 
iofliiesioed  ?    How  does  it  affect  the  healthiness  of  a  building  site, 
ud  iw'liat  steps  may  be  taken  to  check  its  entry  into  a  house  ? 

4»  State  what  constitutes  a  well-constructed  open  fire-grate,  and 
of  what  materials  it  should  be  made. 

Paper  II. 

^»  Describe  the  manufacture  of  good  bricks,  and  the  composition 
of  linxe  mortar,  cement  mortar,  and  concrete  intended  for  drauns  and 
fouadations. 

6.  Describe  and  sketch  a  good  form  of  water-closet,  with  its  fittings 
ud  oonnections.  What  should  be  the  diameter  of  the  supply-pipe, 
uid  of  tbe  soil  pii)e,  and  what  quantity  of  water  is  necessary  to  flush 

7.  In  sinking  a  well  for  the  supply  of  a  town,  what  conditions 
would  detwmine  your  selection  of  a  site  ?  What  steps  would  you 
**ke  to  ascertain  the  quantity  of  water  obtainable  ? 

^«  What  do  you  understand  by  the  "Biological"  treatment  of 
Swage?    Explain  its  action. 

The  Candidaiee  were  examined  viv&  voce  on  the  2btK 


^mpector  o/ il^uitancef.— Belfast,  June  24th  &  25th,  1898. 

1-  Discuss  the  relative  disinfectant  powers  of  the  following  agents: 
^'^^t,  superheated  steam,  saturated  steam,  Condy's  fluid,  carbolic 
*^i  Corrosive  sublimate. 

.  ^  What  is  the  definition  of  a  cellar  dwelling  in  the  Public  Health 
^»  1875  ?  State  the  conditions  under  which  it  is  illegal  to  occupy 
II^^Qderground  room  as  a  dwelling,  and  name  the  penalties  for 
"^^h  of  the  provision  of  the  above  Act  in  this  respect. 

^'  Explain  the  principles  of  natural  and  of  artificial  ventilation, 
wd  show  how  you  would  apply  each  respectively  in  the  case  of  (1)  a 
cellar  dwelling,  and  (2)  an  ordinary  bedroom. 

^*  Under  what  circumstances  are  certain  milk-sellers  exempt  from 
"^tration"?  To  what  points  should  you  direct  your  attention 
^hen  instructed  to  report  upon  dairies  and  upon  cowsheds  ?  State 
tlie  diseases  communicable  to  human  beings  by  cows'  milk* 
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6.  Give  &  sketch   plan  and  section  of  a  Dormitory  for  twenty  J 
pereons,  showing  construetioii  of  floor  and  roof,  thickness  of  wtUs, 
and  means  of  waroiiog  and  Yeoliiation, 

6.  How  w^ould  you  render  the  external  wall  of  a  hnilding  (south- 
western aspect)  damp,  rain,  and  etorm  proof?  Describe  the  methods 
usually  adopted,  and  explain  why, 

7.  When  inspecting  houses,  to  what  points  would  you  direct  your 
att-ention  to  a.^certain  whether  the  drainage  is  in  proper  condition. 
What  are  the  metho<U  generally  employed  for  testing  house  draini? 

8.  What  are  the  comparative  advantages  of  the  "dry**  and  **wft^ 
methods  of  sewage  removal  ?  Descrit>e  in  detail  one  system  of  dry 
removal. 

The  CandidaUM  were  ea^mined  vivi  Toce  on  tAe  2bth 


FORTHCOMING  MEETINGS. 
Calendar^    July    to    October,   1898. 

A*  far  oi  atprutnt  ammjfed^ 


Council  Meetings  aro  held  Monthly  on  the  Second  Wednesday  in 

each  Month  at  5  p.m.,  except  August  and  September. 
Special  Purposes  Committee  .        .  Third  Monday  at  5  p.m. 
Jinan ce  Committee        ,        ,         ,  Second  Wedaeiday  at  4.30  p.m» 
Exhibition  Committee    ,         .         .  First  Tuesday  at  5  p.m. 
Congress  and  Editing  Committee   .  Second  Monday  at  5,15  p.m, 
Museum  and  Library  Committee    ,  Fourth  Monday  at  5  p.m. 
Parliamentary  Committee       .         .  Ab  occasion  requires, 
Hivers  Pollution  Committee  .         •  As  occasion  requires. 

JULY. 

B  ¥.\  Examinfttions  In  Practical  Sanitary  Bcieoc^  and  for  Lsspectori  of 
9  B,  i     Nnisancea,  Cardiff. 

29  F, 

30  S. 


1  Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 
j     NaiBaaces,  Liverpool. 


SEPTEMBER. 

27  T.  The  Seventaentti  Congrress  and  Health  Exhibition  opens 
at  Birmingham.  (Pr&gramme  u  ffif>en  in  Appendir  facing 
page  SS6, 
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OCTOBER. 

The  TWENTY-StXTH  COURSE  of  LECTURES  and  DEMONSTRATmS  for 
SaniUf/  Offiotn  wiil  comm@ao6  on  MONDAYf  OCTOBER  17ih. 


* 


A 


SIS 


FELLOWS,  MEMBERS   &  ASSOCIATES  ELECTED 

From  Afril  to  JrxE,  1S98,  indasive, 

(A  eomjfleti  lidt  can  he  had  on  applitntlon,) 


***1898.  Apr 
•"1898,  Apr 


FELLOWS. 

t  Panted  Ejt&mlDfttloa  as  Loeal  SuTreyor. 

"1898.  Apr,    tBEBBiXGTON,  Eichard  Evans  Willoughby,  Assooif* 
rs'ST.C.E.,  Graiiflti/n  IVohtrhampUm, 

•"  1898.  June.    Eoechli5G,  Herman  Alfred,  Asaoc.M  i?fST.C.«.i  F.G^, 
14,  Market  Strertj  LeicfSter. 
Spixks,  W.,  ASaoc.M.nfST.c^,  Pnidcntwl  BuUdin^, 

WiLLCoi,  J.  E„  A88Cx:.M.nrBT.c.£.,  Union  Chamben^ 
63,  Temple  Row,  Birmingham^ 

MEMBERS. 

•  PMt«(l  ExamltsMion  to  Pnctieal  Sttnlfeary  SeloKseu 
X  Pasted  Esamloadoa  as  Inspector  of  Noisaoces. 
Biff.        Date  of  « 

K«.       Electioii. 

"*^  1898,  May.    Bueford,  Samuel  Francis,  Analifgi,  EastJeitjh,  Quem*§ 

Eoad,  Ldc^Mter, 
""1898.  May,     Egeston  of  Taiton,  Lo&d,  7,  St.  Jama*  Sqtmre^ 

****1898.  June*    Fabnham,  William  Augustus,  p.a.8.i„  16,  Ameimff 

Strut,  S,  IF, 
"••1898,  May.     Galbworthtt,   Sir    Edwin    Henry,  j.p.,   d.l.,   26, 

Susge,r  Pl<TC€,  litgenCM  Park^  S,  W, 
'"•1898,  June.    Gahrett,  Henry  AuguatUR,  A8«oc.M.rN9TX.E.,  Boro' 

Surveyor  and  Harbour  Engineer,  Tau>n  HaU^  Tor- 

qua  If. 
**"1898,  3Iay.     Hartley,  Thomas  Haighten,  Borough  En^infer  and 

Surveyor,  Colne^  Lance 
"•*1898.  June,    Kubssb,   William   Henry    Gustaye,    pj^.s.i.,   atxtd. 

lirsT.C.S.,  Ae^taiit  Borough  Surveyor^  Town  MaU^ 

Torquay. 
"•*1898.  May.    Logieb,  Eugene  Adolphe,  A8SOC.M.ursT.c.E„  Ghnda-- 

htigh^  BallyMme  Hoad,  Bangor^  Co^  iMwn. 
"•■1898.  June.  JMatthews,    Ernest    Romney,    Borough    Bngineerg" 

Dtpariitunt ^  Tmm  Hall^  Jfastings, 
""1898.  June.    Mellis,  John  Charles,  mjnstx.e.,  p.g.s.,  Greeham 

iloim,  Old  Broad  Strert,  EM. 
""1898,  Apr.      Nall,  J.,  b-a.camb„  d.p.u,camb.,  m.b.c,8.S5g.,  l.s.a., 

Whahy  Bruigtt,  AV»  JStoekport^ 
***1898.  June,    Newtok^   Ernest   Bennett    Bnerley,   131,    Monton 

Boad^  Eerier, 
"••1898-  June.  •Page,  Stanley  Hatch,  f.s.t.,  1,  Harbour  St.,  Eamggate, 
^^^ISBS,  June,     Pabb,  Thomaa   Henry  No  well,  Engineer  ami  Sur- 

veyor  to  tlu  Brentford  L\  D,  C,  Brentford^  Middletea;^ 
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^**M898,  Apr. 

""1898,  Mav. 
""'1898.  Apr, 

*'«4898.  June, 

*»'»M898,  June. 
"••1898,  Apr. 

'^•1898.  June. 

^-"n898.  June. 


^1898, 


^^'^  1898. 

^'^''lygs. 

"**1898. 

^^*'1898. 

»^1898. 
""1898. 
»^"1898. 

'-^1898. 

*^U898. 

""1898. 
""1898. 


Jyue. 
Juny. 

May. 

Apr. 
June, 

June. 


*1898.  Apr. 


"-1898. 

'"^898. 
"**  181*8. 


""^1898. 
""1898. 

"••1893. 

""1898. 


Apr. 
June, 
JVlnj- 


ASSOCIATEa   ELECTKD. 

pBirCHAKD,     T.,     A8SOC.M.lIfBT.C.K.,     264,     (?r«dltN»^ 

Nome,  Old  Broad  Street,  E.CK 

♦Quick,  Edvidrd  Hare,  LaurchXate^  Lijmpsi^ne^IkmK 

Slater,  J.,  assoc,m.:nstx.e*,  Count i/  DUt,  Hurvtim 

for  the   Snlford  Bundrrd^   Ecel^s  Old  lioiuU  i'fw- 

dUton* 

WALiH>y,  Hienzi  Giesman,  M.ur8T.c.£.,  32,  Bo^^rik 

Itoad^  Kensinyfon^  IK. 

*  Wkstwick,  Louis  Alfred,  43,  Lt^miiuj  St.,  Mamjuld, 

Wilkinson,   Jas,   B.,   m.d.,  c*m.,    i>.p.h.,   M.o.a., 

Wtitiuood  Hoiftte^  Oldham. 
Wilson,    H.   McLean,    m.d.,   b.  sc.  (pcb.  ttKAiTH), 
BlenJtehn  Road^  Walejicld. 
•Woods,  Walter  Harry,  9,  Derby  Jtotul,  Long  ^ton, 
near  Nottin^ltam. 

ASSOCIATES. 

I  pMiMd  Ex&tula&iloti  %a  luapootor  of  NulBiUQ0<9. 

tANDEfLSON,  J.  G.,  Public  Officet^    \YakfJUld 

East  Ham,  . 

jB.ULiiY,  W.  G.,  Fidhworth^  Manche^Ur^ 
JBarnes,  William,  Corn.  Street,  IVtinti/, 
XBiRD,  Guelph  John,  Heath  Street^  Vietaria  Bmi, 

Tarn  worth, 
t Coles,   WilliaDi  George,  6^  Devonia   iWv»«^  Al- 

phinfjlon,  Exeter,  Dtvon, 
JCiiAiG,  John,  (>,  BnjHt'tnon  Street,  Dowlait,  Glam, 
tCnAVEN,  Walter,  Ikvonia^  St.  Saviour'^  Hoad^ 
tDAViES,  Miss  Edith  Emma  Kiehards,  Surtet  Hi 

Howtird^s  Houd^  Plautow,  E. 
jGiLFEATUEE,   J.     18,    Church  Street,  JliajcwelUoum, 

Dumfries, 
tGRBKNUP,   H.,    22,  darence 

Htirdtj, 

:{:  Ha  MILTON,  B.  W.,  12,  Tregoihnan  Road^  Stoekwi^ 
itHAHDV,  Jubu  William,  4fj,  Mcneij  Street^  HaUUmm 

Rmd,  HulL 
iHoPKiNsoN,  Frederick,  Poplar  House,  ^^al9on  Road, 

Wm'ksop, 
tJoNES,  Edwin  AV.,  108,  Bhompld  Road,  TipUm. 
J  Jones,  Thomas,  10»  Hawarden  Cresci:nt,  Sivansfa. 
jKain,   Frederick   Williiim,  a,  St,   ^'icholag   Rt 

SttttoH,  Sitrretf. 
tLiNE,  Jabez,  l!7,  Glenavon  Road^  Stratford,  JSl 
JMacqdeen,  Andrew  Stewart,  41,  Ui^h  Street^  L\ 

Uih(joit\  N,B, 
tMcCLEMENT,    John,    Clerk  of    Worht^  Sprinfi/teld, 

Invtrness. 
JMelhltisii,  Frank  W.,  Health  DepartnufUi 

Aitjitralia» 
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^   June.  tMsBBOiELD,  Frederick,  Park  Boad,  Sutton  Coldjield, 

'**1898.  May.  tMKTCALFB,  Richard  Moore,  31,  Claret  Street,  Ac- 

crington,  Lancashire, 
^'"ISQS.  June.  JNbvilb,  Miss   Catherine  A.,  3,  Blythwood  Villas, 

Strotid  Green,  N, 
^1898.  Apr.      Eavenhill,  Miss  A.,  3,  Cleveland  Gardens,  Ealing, 
[''*'i898.  Apr.    JEoGBBS,  Frederick,  8,  KUnhurst  Road,  Todmorden. 
'"**1898.  Maj.  tEoGEBS,  Eichard  Alfred,  Newton  Ahhot^  Devon, 
'^''1898.  May.  JSuaw,   John   William,    1,    Abbey  Boad,    Grimsby, 
Lincolnshire, 
*'**1898.  Apr.    tSiHMONS,  Eicbard,  Porihcawl,  Glam, 
^**'1898.  May.  JSpbabs,    Ernest    Godwin,    Woodhurst,    Wellington 

Boad,  Handsworth,  Staffs, 
^**  1898.  May.  JThobpb,  Frank  B.,  4,  Alexander  Place,  Sdhurst,  S,E, 
'**1898.  Apr.    JWhitb,  Miss  A.  N.,  4,   Warwick  Terrace,  Leeson 

Park,  Dublin. 
'^*  1 898.  June.  JWilliams,  William,    44,    Wyndham    Strut,   Tre- 

herbert,  Glam. 
•^•1898.  June,  t Wilson,   Charles  Northesk,  8,  Frobisher  Tetrace, 
Falmouth, 


OBITUARY. 


Sib  ROBERT   RAWLINSON,   K.C.B.,  M.Inst.CE. 

(VlCB-PBBSIDBin?.) 

Bj  the  death  of  Sir  Robert  Rawlinson  we  have  lost  another 
^f  the  pioneers  of  modern  practical  Sanitary  Science. 

Robert  Rawlinson  was  bom  in  Bristol  on  the  28th  February, 
?^J0,  being  the  son  of  a  mason  and  builder  carrying  on  business 
^  Lancashire.  He  began  his  career  as  a  working  stone- 
J?*^n.  One  of  his  first  eng^ements  was  with  Jesse  Hartley, 
^®  famous  Engineer  of  the  Liverpool  Docks,  whose  office  he 
^ntered  at  the  age  of  twenty-one  as  a  measurer  of  masonry. 
^^  his  abilities  soon  advanced  him  to  more  important  duties, 
*^^  in  1836  we  find  him  in  the  service  of  Robert  Stephenson, 
•ciitig  as  Assistant  Resident  Engineer  on  that  difficult  section 
^^  the  London  and  North- Western  main  line  at  the  Roade 
^^ttingj  where  the  alternate  layers  of  limestone  and  clay  caused 
*^  nauch  trouble  to  all  concerned  in  the  construction  of  the 
railway. 

^n  1840  he  returned  to  Liverpool  as  Assistant  Surveyor  to 
J^^  Corporation,  in  which  post  his  attention  was  turned  from 
Civil  Engineering  proper  to  Sanitary  Engineering,  and  to  the 
promotion  of  healthy  conditions  of  existence  among  the  dense 
populations  of  our  larger  towns.  In  1846  he  put  forward  a 
proposal  to  supply  Manchester  and  Liverpool  with  water  brought 
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by  an  aqueduct  from  Lake  Bala,  but  the  scheme  was  in  advance 
01  the  times,  and  was  rejected  on  the  ground  of  expense. 

Sir  Robert  Rawlinsou  was,  howeven  averse  to  vast  scheme*  1 
of  water  supply,  and  in  his  Presidential  Address  to  the  Civil 
Engineers  he  distinctly  exjiressed  liiniself  against  any  attempt  to 
briiif^  water  from  Nortli  Wales  to  provide  a  supply  for  Loudim. 

At  the  commencement  of  tlie  Queen's  reivrn  attention  had 
be^un  to  be  directed  to  the  condition  of  the  labouring  cliis.^e%. 
The  i>eaee  whieli  had  succeeded  to  the  Napoleonic  wars  had  led 
to  a  rapid  development  of  our  industries;  the  consequent  re*iult 
was  a  large  inHux  of  population  into  the  various  manufacturing  J 
centres,  without  much  regard  being  paid  to  any  of  those  neces- 
sities of  healthy  life  which  are  now  looked  upon  as  an  essentia 
feature  of  our  civilization. 

An  epidemic  of  cholera  directed  the  attention  of  the  Go%-eni- 
ment  to  the  unsatisfactory  condition  of  the  working  classes, 
A  Hoyal  Commission  of  Inquiry  was  appointed,  and  their 
masterly  Report,  drawn  up  chiefly  by  Sir  Edwin  Chadwick, 
exposed  tlie  prevalent  evils  of  agglomerated  populations.  This 
was  followed  by  tlie  Health  of  Towns  Commission,  and  the 
passing  of  the  I^ublic  Health  Act  of  1848, 

The  Commissioners  of  Public  Health  selected  the  rising 
Engineer,  Robert  Rawlinson^  to  be  one  of  tlieir  Inspectors,  and 
in  that  capacity  he  visited  and  inspected  imrabers  of  towns  all 
over  the  country ;  and  the  reports  in  which  he  exposed  the 
overcrowding,  the  lack  of  drains  and  sewers,  the  absence  of  a 
wholesome  water  supply,  and  the  general  want  of  cleanliness 
which  he  found  in  only  too  many  places,  were  not  pleasant 
reading  for  the  municipal  authorities,  whose  resentment  was 
sometimes  shown  by  furcible  abuse  of  the  man  and  active 
opposition  to  the  remedies  he  prescribed, 

Chadwick  had  been  a  great  advocate  of  the  water-carriago 
system  for  liquid  and  domestic  refuse,  and  Rawlinson  showed 
the  importance  of  making  special  drains  to  carry  away  the 
sewage^  Mhieh  was  a  constant  qiiautity,  so  as  to  separate  it 
from  the  rainfall^  which  was  variable ;  and  in  the  towns  such  as 
Alnwick — which  he  sewered  upon  the  separate  principle^ — he 
utilized  the  sewage  by  applying  it  on  land»  After  the  breaking 
up  of  the  Board  of  Health  he  acted  as  Advisory'  Engineer  to 
the  Privy  Council,  and  on  the  formation  of  the  Local  Govern- 
ment Board  lie  became  Chief  Engineering  Inspector  of  that 
Department,  which  office  he  held  for  sijcteen  years.  In  that 
capacity  he  to  a  great  extent  devised  and  largely  controlled  the 
sanitary  methods  upon  which  the  drainage  and  water  supply  of 
the  various  towns  in  England,  exclusive  of  London  have  been 
moulded.     It  is  scarcely  too  much  to  say  that  Rawlinson  was 
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the  chief  mover  in  devising  the  principal  features  of  the  modem 
school  of  drainage  for  towns.  It  is  not,  however,  in  that  capa- 
city onlj  that  he  was  able  to  afford  valuable  assistance  to  the 
State.  His  services  were  sought  by  the  Government  to  remedy 
the  sanitary  disasters  in  the  Crimean  War.  Florence  Nightin- 
gale—who had  gone  to  Constantinople  in  October,  1854,  with 
a  large  detachment  of  nurses  to  nurse  the  wounded  and  sick 
soldiers  from  the  Crimea — found  the  large  buildings  at  Scutari 
which  were  allotted  as  Hospitals  in  such  a  disgraceful  con- 
dition, that  of  the  sick  and  wounded  about  one  out  of  every 
two  who  came  to  the  hospital  died. 

^  Miss  Nightingale  made  strong  appeals  to  the  home  authori- 
ties for  a  Sanitary  Engineer  to  be  sent  out  to  execute  the 
•tructural  works  necessary  to  place  the  hospitals  in  a  healthy 
state.    Meanwhile,  towards  the  end  of  1854,  the  sickness  and 
Dacrtality  among  our  soldiers  encamped  before  Sevastopool  had 
J>ecome  truly  appalling.     On  December  23rd  The  Times  wrote, 
that  "the  noblest  Army  England  ever  sent  from  these  shores 
"«8  been  sacrificed  to  the  grossest  mismanagement,"  and  that 
**  incompetency,  lethargy,  aristocratic  hauteur,  official  indiffer- 
ence, favour,  routine  perverseness,  and  stupidity,  reign,  revel, 
Wid  riot  in  the  camp  before  Sevastopool,  in  the  harbour  of 
balaclava,  in  the  hospitals  of  Scutari/*     Early  in  the  next  year 
^pular  indignation  drove  the  Ministiy  from  office,  and  Lord 
*  wmerston,  who  became  head  of  the  Government,  was  obliged 
^  adopt  prompt  and  vigorous  measures  to  improve  the  con- 
dition of  our  troops  in  the  East.    Among  these  was  the  sending 
Jjt  of  a  Sanitary  Commission  composed  of  Dr.  Sutherland, 
*^'  H,  Gavin,  and  Mr.  Kawlinson.    The  instructions  under  which 
Jl^we  gentlemen  acted  were  perhaps  the  most  remarkable  that 
k*ve  ever  been  issued  from  the  War  Office.     For  once  the 
wlemn  forms  of  red  tape  and  precedent  were  brushed  aside, 
^^  not  only  were  the  Commissioners  instructed  to  use  the 
utmost  expedition  in  examining  into  the  causes  of,  and  finding 
remedies  tor,  the  unhealthy  state  of  camp  and  hospital,  but 
were  ordered  to  see,  either  personally  or  through  their  agents, 
that  Works  considered  necessary  were  immediately  begun,  and 
w  superintend  their  progress   day   by   day   until   they  were 
pnished.    However  unusual  may  have  been  the  tone  of  these 
instractions,  they  were  at  least  justified  by  results.     The  Com- 
°^*ion  reached  Constantinople  in  the  beginning  of   March, 
fu  .   ^  to  work  on  the  Levantine  hospitals.     Here,  in  King- 
Jake's  words,  a  few  weeks  effected  "  a  change  which,  if  only  it 
^*d  been  preceded  by  mummery  instead  of  by  ventilation  and 
"'^nage,  would  have  easily  passed  as  a  miracle,"  and  the  death- 
'^te  fell  from  nearly  50  per  cent,  in  February,  to  about  2^ 
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at  tlic  end  of  June.  In  tlie  Crimea,  whicli  the  Commipsioneri 
reached  in  April,  similar  hoppy  results  were  soon  obtainedi 
simply  by  having  ordinary  regard  for  sach  matters  as  lime* 
washing,  ventilation,  scavenging,  and  uncontaminated  water 
snpply;  so  that  by  the  end  of  1855  the  whole  Army  in  the 
field  before  Sevastopool  was  in  better  health  than  it  had  evi 
been  at  home* 

The  lesson  afforded  by  these  results  in  sanitation  was  not 
thrown  away,  and  increased  attention  to  sanitary  requireinetit* 
has  since  1858  effected  a  very  great  redaction  in  the  aon 
mortality  of  the  British  Army. 

Sir  Robert  Rawlinsun  was  appointed  a  member  of  the  Army 
Sanitary  Committee,  and  continued  to  afford  his  assistance  to 
the  sanitiiry  improvement  of  the  Arniy,  both  at  home  and  in 
India,  until  his  retirement  a  few  years  ago. 

In  1863,  the  American  Ci%^il  War,  by  stopping  the  supply  > 
raw  material,  prothiced  wide-spread  distress  in  the  cotton  man 
factnring    districts  of  Lancasliire,   depriving  many  thousand 
of  operatives  of  their  means  of  livelihood.     The  liberality 
the  public  contributed  large  sums  to  alleviate  the  con^enuei 
misery,  and  the  Government  passed  the  Union  Rate  in  Aid  A( 
in  modification  of  the  existing  poor  laws.     But,  efficient  as  were 
these  measures  of  relief  up  to  a  certain  point,  it  w^as  soon  felt 
that  tlie  long-continued  distribution  of  doles  was  attended  with 
grave  disadvantages  to  the  recipients.     Hence  in  the  spring  ottH 
1863    the    idea   orginated   in    the   affected   districts    that  tlllH 
Government    should     start,    works    of    *^  utility,     profit^    and 
ornament,**  in  order  to  provide  employment  at  a  fair  wage  for 
the  starving  workers.     The  proposal  was  kindly  received,  and 
at   the   end   of    April   the    Hume    Secretary    despatched  Mr. 
Rawlinson  and  Mn  Farnell  to  Lancashire  to  enquire  into  its 
feasibility.     After  visiting  and  inspecting  over  ninety  of  the 
principal  places^  Mr.  Rawlinson  reported  that,  in  his  opinion  a 
million  and  a  half  sterling  might  be  expended  in   permanent 
improvements  of  a  beneficial  character,  such  as  main  sewerag^J 
drainage,  forming  and  completing  streets,  making  new  watel^H 
reservoirs,  and  laying  out  parks  and  recreation  grtmnds,  and  ii^^ 
consequence    of    his    statements    the    Commissioners    of    the 
Treasury   were    promptly  authorized   t^   advance    out   of   the 
Cousolitlated  Fund  a  sum  not  exceeding  £1,200,000  at  3i  per^ 
cent,  on  the  securitj'  of  tiie  local  rates,  to  facilitate  the  executi<ilj|l 
of  the  public  works  suggested.    Under  Mr.  Rawlinson's  directioiT^ 
success  attended  the  experiment ;  the  men  were  employed  at  a 
wage  not  less  than    l:?s.  a  week,  and  the  fact  that  they  had 
Mjmething  to  do  instead  of  loafing  itlly  round  the  doors  of  their 
houses   exercised  a  wholesome  influence  on  their  health  and 
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spirits.  How  advantageous  ^vere  the  works  to  the  districts  in 
which  they  were  carried  out  may  be  judged  from  Mr.  Rawlinson's 
computation,  that  if  all  the  streets  and  roarls  in  Lancashire 
that  were  at  this  time  sewercnl,  drained,  paved,  and  fx^^nerally 
improved  were  added  end  to  end  tliey  would  form  a  roadway 
400  miles  long.  In  tliis  way  £1,850,000  In  all  were  spent,  and 
in  recognition  of  the  services  he  rendered,  Sir.  Kawlin>son  was 
made  a  CB.  Upon  his  retirement  from  the  Local  Government 
Board  in  1888  he  was  promoted  to  be  a  K.U.B.,  having  already 
been  knighted  in  1883, 

In  addilion  to  hh  official  duties  he  acted  as  Chairman  of  the 
Royal  Commission  on  the  Pollution  of  Ki\-ers  in  18I)(t,  and  he 
served  on  tlie  Commission  which  inquired  into  the  sanitary 
coGilition  of  Dublin  in  1879. 

He  also  held  enf[uiries  on  the  pollution  of  the  river  Thames, 
and  on  the  mud  bank  foi-med  by  the  sewer  outfall  at  Barking. 

Sir  Robert  R  awl  in  son  was  a  Vice-President  of  the  Sanitary 
Institute  and  Parkes  Museum  since  1883.  He  was  President 
of  the  Confrress  held  by  the  Institute  in  Dublin  in  18>54.  He 
contributed  several  papers  relating  to  Army  tfygiene  to  the 
Institute,  and  fre<|uently  atteiuled  and  presided  at  its  meetings. 

With  all  those  who,  like  the  writer  of  this  article,  had  the 

Idea  sure  of  the  acquaintance  of  Sir  Robert  Rawliuson,  he  has 
eft  the  memory^  not  only  of  a  man  of  high  intellect  and  of 
extreme  industry  and  conscientious  dm-otion  to  his  profession, 
but  that  of  a  most  amiable  and  sympathetic  friend*        D.  G- 
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Tape  Worm.     Taenia  mediocanellata. 
Di^eafied  Fork.     Specimen  of  Disease  called  **  Diamonds." 
Stone  Drain     Spigot  and  socket  ends  of  a  9-inch  stone  drain  taken 
from  an  old  house  in  8t,  Janies^  S*^oare.  T,  W,  Vaherhif. 

Sedimentary  Matter,  from  a  London  Sewer,  including  road  detritus, 
stones,  cinders,  glass  bottles,  scrubbing  brush,  broken  crockery,  &€► 
Flushing  CistenL     ''  The  Evefliis  '*  Water  Waste  Pn-yenter. 

Evered  tj*  Co.,  Ltd, 
Sou  Pipe  (Model,  full  size).  Comprising  a  Lead  Soil-pipe  3|  inches 
diameter,  and  Ventilating  Shaft,  each  32  feet  in  height,  to  which 
are  connected  two  bniiiches  fitted  to  receive  either  valve  or  wash- 
down  Closets,  The  top  of  the  soil-pipe  and  the  anti-siphonage 
^^^pipe  are  fitted  with  valves  which  can  be  opened  or  shut,  and  the 
^^^prapfl  under  the  closets  are  Btted  with  glass  panels  to  show  the 
^^"  teflult  of  flujahing  under  various  conditions, 
■  CoiutrucUd  for  the  CommiUei. 
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NOTES   ON   LEGISLATION    AND    LAW    CASES. 
Prepared  by  Dr.  H.  Manley^  M.O.H.y  West  Bromwich. 


THE  ENFOBCEMENT  OF   SPECIAL  SANITABY 
CONVENIENCES. 

ICAYOB,    ETC.,   or   BBADFORD  V.   HOLDSWORTH. 

This  case  was  heard  at  the  Bradford  City  Police  Court,  on  April 
28th  last,  when  the  Stipendiary  reserved  his  decision.    The  De- 
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fendant  was  summoned  under  See.  21  of  the  Bradford  linprovemeiit 
Act,  1873,  for  not  providing  water-closet  accommodation  at  certain 
houf^es  owned  hy  him  in  lieu  of  defective  privies.  Section  21  of  tbe 
Improvement  Act  provides  : — 

**  In  addition  to  all  powers  vested  in  the  Corporation,  the  Cor- 
poration may  in  aoy  case  where  a  dwelling-house  witJiin  the  boTOugb 
shall  he  without  a  privy,  water-eloset,  or  earth-tdoset,  or  an  ashpit, 
or  without  a  privy,  water-t'loaet,  or  earth-closet,  or  an  ashpit  of  i 
construction  and  size  approved  by  the  Corporation,  require  thtf 
owner  of  such  house,  by  notice,  under  the  hand  of  the  Major  or 
Town  Clerk  for  the  time  being,  to  provide  such  a  privy,  watei^cloaet, 
or  earth-closet,  or  such  an  ashpit,  or  to  make  snch  reparation  or 
alteration  of  the  existing  privy,  water-closet,  or  earth-closet,  or 
ashpit,  as  in  such  notice  shall  be  stated,  and  within  a  period  to  be 
therein  mentioned.  If  such  owner  shall  neglect  to  comply  i*ith 
such  notice  within  the  time  therein  appoint-ed,  he  shall  for  even'  such 
offence  forfeit  a  sum  not  exceeding  five  pounds,  and  a  further  penalty 
not  exceeding  the  like  sum  for  every  day  during  which  such  offence 
shall  continue/* 

The  houses  (Nos.  106  to  116,  Isles  Street)  were  er€«^d  in  1873 
in  accordance  with  plans  approved  hy  the  Corf)oration.  In  1S92  tHe 
Corporation  decided  that  no  new  privies  should  be  erected  in  the 
borougb,  but  tliat  wateiM^loset  accommodation  should  be  pnivided, 
It  was  admitted,  that  if  the  privies  at  these  houses  had  been  kept  in 
good  repair  no  action  woidd  have  been  taken.  Notices  under  Xha 
Slst  section  were  served  in  December  last,  after  which  the  privies 
were  put  into  good  repair.  It  was  contended  by  the  Corporation 
that  the  Defendant  had  no  option  in  the  matter,  hut  must  pnnide 
water-closets  as  required  by  the  notice  of  December. 

The  Stipenpiauy  gave  judgment  on  May  9th  as  follows  : — 

The  point  in  question  was  a^  to  the  extent  of  the  power  of  the 
Bradford  Corporation  in  regard  to  the  construction  of  sanitar}'  con- 
veniences, and  in  this  instance  it  related  to  privies  and  ashpits 
belonging  to  the  Defendant  at  Nos.  106  to  116,  Isles  Street,  A  Sub- 
insjiector  reported  on  November  lf8rd  that  these  privies  and  ashpiti^ 
were  in  a  foul  and  dilapidated  condition,  and  the  Corporation  issued 
notices  under  the  Slst  Section  of  their  Act  requiring  the  construction 
of  water-closets.  The  Defendant  did  not  construct  water-closets, 
but  put  the  existing  conveniences  into  soch  state  of  repair  thnt  it 
was  admitted  by  Mr.  Chambers,  the  Head  Inspector,  that  if  they 
bad  been  in  that  condition  at  the  time  of  report  by  the  Sub-inspector 
the  Defendant  would  not  have  been  troubled.  He  found  tbat  all  the 
notices  were  good  in  law,  and  that  the  plans  passed  in  1873  met  the 
circumstances  of  that  day,  but  might  not  suffice  for  all  time.  He 
found  that  at  the  time  of  the  notices  aud  proceedings  the  privies 
and  ashpits  were  nut  of  repair,  but  now  they  were  in  good  repair, 
and  every  complaint  made  about  them  in  the  Sanitary  Inspector's 
report  had  been  remedied.  He  thought  the  true  construction  of  the 
Corporation's  Act  was  that  the  work  should  be  executed  according 
to  the  specifications  and  detailed  drawings  of  the  Corporation,  and 
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Qot  that  plans  must  first  be  furnished  by  the  Defendant  for  Corpora- 
tioQ  approvaL  He  also  found  that  since  1892,  in  tbe  case  of  all  new 
iKmseB,  it  had  been  obligatory  to  provide  water-closets  according  to 
the  specifications  and  detailed  drawings,  and  that  where  persons  had 
to  aabmit  plans  they  must  show  water-closets.  He  had  dealt  with 
all  the  questions  and  points  arising  in  the  case,  and,  although  his 
perMHuJ  view  was  that  the  powers  of  the  Corporation  were  of  a  very 
vbitiarj  and  stringent  character,  it  was  his  duty  not  to  criticise  the 
hw,  but  to  administer  it  to  the  best  of  his  ability  and  judgment ;  and 
he  therefore  inflicted  Upon  the  Defendant  a  penalty  of  20s.  and  8s. 
costs.,  with  ^e  alternative  of  seven  days'  imprisonment. 

As  application  was  made  for  a  case  to  be  stated  for  the  High 
Court;  we  cannot  comment  on  the  case.  We  would,  however, 
&ect  attention  to  the  cases  of  "  Wood  v.  Mayor,  etc.,  of  Widnes  *' 
(62  J.P.,  p.  117),  and  "Eobinson  v.  Mayor,  etc.,»of  Sunderland"  (62 
J*Pm  p.  216),  both  of  which  were  decided  under  the  Public  Health 
Act,  1876. 


QUEEN'S  BENCH  DIVISION. 

(Wednesday,  May  25ih,  1898.) 

Before  Mr.  JusncB  Wills  aod  Mr.  Justice  Channbll. 

LOGSDON  V.   HOLLAin). 

This  was  a  case  stated  by  Mr.  J.  E.  W.  Bros,  the  Metropolitan  Police 
^^istrate,  before  whom  the  Appellant  was  charged,  on  the  informa- 
tion of  the  Respondent,  for  that  on  October  16th,  1897,  he,  being 
the  registered  keeper  of  a  common  lodging-house  in  London,  did 
neglect  to  give  immediate  notice  to  the  London  County  Council,  or 
•ome  officer  thereof,  of  a  person  haying  been  ill  of  fever  or  infectious 
or  contagious  disease  in  such  common  lodging-house,  contrary  to 
section  11  of  the  Common  Lodging-houses  Act,  1851.     The  facts 
were  shortly  as  follows : — The  Bespondent  was  the  registered  keeper 
of  a  common  lodging-house,  situate  at  Nos.  14  and  16,  Middle  Bow, 
St.  Luke's,  and  one  Patrick  Breen  acted  as  his  deputy  at  the  common 
Jodging-house,  and  had  the  care   and   management   thereof.      On 
October  14th  a  son  of  Patrick  Breen  was  taken  ill  at  the  common 
lodging-house  and  the  same  day  was  removed  to  St.  Bartholomew's 
Hospital,  and  on  October  16th  was  brought  back  to  the  common 
lodging-house  suffering  from  scarlet  fever,  and  was  afterwards  re- 
moTed  to  a  fever  hospital.     Patrick  Breen  knew  on  October  16th 
that  his  son  was  ill  of  scarlet  fever,  but  no  notice  was  given  to  the 
London  County  Council  as  required  by  section  11  of  the  Common 
Lodging-houses  Act,  1851,  until  October  22nd,  when  notice  was 
given  by  the  deputy.     There  was  no  evidence  that  the  fact  of  a 
person  being  ill  of  fever  in  the  common  lodging-house  came  to  the 
personal  knowledge  of  the  Eesj^ondent  before  October  23rd,  1897, 
and  the  learned  Ituigistrate  found  as  a  fact  that  he  did  not  previously 
know  of  it  before  that  date.     The  learned  Magistrate  refused  to 
conyict  upon  the  ground  that  the  Bespondent  could  not  give  notice 
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of  what  be  did  not  know,  and  that  there  was  no  neglect  of  duty  bj 
him, 

Mr.  AvoBT  appeared  for  the  Appellant,  and  contended  that  the 
section  imposed  a  duty  on  the  keeper  of  a  common  lodging-hoiwe 
from  which  he  would  not  escape  by  leavbg  the  management  of  the 
house  to  a  deputy. 

Tbe  Respondent  did  not  app^^-ar* 

The  Court  allowed  the  appeal,  and  remitted  the  caae  to  the  leanjed 
Magistrate  with  directions  to  convict. 

Mr.  Jdsticb  Wills  said  the  ca.se  was  very  clear.  The  action  in 
express  terms  cast  upon  the  keeper  of  a  common  lodging-house  the 
duty  of  seeing  that  its  provisions  were  complied  with,  and,  com- 
paring the  section  with  the  succeed iug  sections,  it  was  abundantly 
clear  that  the  Respondent  was  liable  to  a  penalty  under  the  circum- 
fitances. 


THE  BRIGHOUSE   MEAT  CASE, 

On  the  19th  October  last  tbe  Medical  Officer  and  Inspector  of 
Nuisances  went  to  the  Public  Abattoir  at  Brighouae,  and  then?  seized 
a  carcase  of  beef  which  in  their  opinion  was  affected  with  tiiber- 
culosis»  On  their  evidence  it  was  condetnned  by  a  local  Magi.sitrate 
and  destroyed,  and  subsequently  the  butchpr  was  prosecuted  before 
the  local  Bench,  hut  tbe  case  was  dismissed  upon  a  technical  objection, 
the  nature  of  which  is  not  clearly  set  out  in  the  report  before  us,      ^_ 

The  Butcher  then  avaik^d  hiuvself  of  Section  308,  which  prorid^^H 
for  arbitration,  and  the  case  was  lieard  by  a  Barrister  as  Arbitratoi^^ 
the  damages  claimed  being  iJlOUO. 

The  ca'^e  for  the  Claimant  was  that  the  tuberculosis  was  contined 
to  the  lungs  and  pleura,  but  that  the  rest  of  tiie  carcase  wa«  lit  for 
the  food  txf  man.  and  not  liable  to  seizure.  In  support  of  this  con- 
tention evidence  was  f^iven  by  several  butchers,  and  also  by  Mr. 
Walker.  M.EXW.S,,  of  Halifax,  and  by  Br.  Hime,  of  Bradford. 

For  tbe  defence  it  was  ar^^med  that  it  was  not  a  question  for 
arbitration  under  the  Section,  but  for  a  civil  action;  that  the  seiEure 
was  good  in  law ;  that  the  proceedings  before  the  Magistrates  in 
Court  did  not  materially  affect  the  case,  and  that  the  Claimant  was 
in  default. 

Evidence  as  t(^  the  unfitness  of  the  carcase  for  food  was  given  by 
tiie  Medical  Officer  of  Health,  tbe  Inspector,  and  the  condemning 
31  agist  rate,  also  by  Messrs.  Find  lay  and  McKinna,  Veterinary  Sur- 
geons, who  had  seen  tbe  carcase  and  the  offal,  and  by  Dr.  Knye,  of 
the  West  Riding,  upon  the  general  question  ot  tuberculosis. 

The  result  of  the  case  was  a  decisitui  uf  the  Arbitrator  of  X 101.  Us. 
and  costs,  against  the  Corporation,  amounting  to  nearly  ^400. 

We  understand  that  it  is  the  intention  of  the  Corporation  to  resist 
the  recovery  of  this  sum  to  the  last,  and  ue  shall  be  interested  to  see 
what  attitude  expert  witnesi^es  will  take  as  to  the  danger  of  catinp 
the  flesh  of  an  aniDial  whose  "lungs  and  pleura  were  thickly  stu 
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with  masses  of  tubercle  **  with  **  an  increase  of  the  tubercles  towards 
the  edges*  of  the  lungs  and  an  adherent  diaphragm,"  with  also  "specks 
in  the  kidneys  which  were  prolmbly  tuberculur,*'  The  facts  are  taken 
from  the  evidence  of  the  Buteher*a  witness,  and  consequently  are 
free  from  any  ex  parte  statement. 

It  is  well  known  that  there  is  some  difference  of  opinion  as  to  the 
exact  amount  of  tubercle  which  should  render  meat  unfit  for  human 
food,  and  it  has  been  claimed  that  we  should  await  a  Government 
pronouncement  in  the  matter,  but  why  it  should  be  possible  to 
question  the  bona  fide  action  of  a  Medical  Officer  aud  the  condemning 
ila^istrate  is  not  clear. 


JMANCHESTEB  ASSIZES,  FEBEUAKY,    1898. 
Before  Mr,  Justice  Bhuce. 

THOMAS   OBMEHOD   V.   TfUi    :*'\TOIl,   ALDERMEN,    ANB    BUIIO ESSES 

This  case,  which  was  tried  early  in  February  before  Mr,  Justice 
Bruce  and  a  special  jury,  raised  some  important  points  in  connection 
with  the  Public  ileiilth  Act,  1875.  It  was  an  action  brought  by  the 
PlaintifF,  a  butcher  at  Buer^H,  within  the  Borough  of  liochdale,  to 
recover  damages  from  the  defendant  Corporution  for  having  by  their 
senrants,  the  Medical  Officer  of  Health  and  Inspector  of  Nuisances, 
entered  his  premises  and  wrongfully  seized  and  destroyed  part  of  the 
carcase  of  a  cow,  whereby  his  buniness  had  been  mined. 

Mr.  SiTEE,  Q.C.,  and  Mr,  Buttkhwohtii,  were  for  the  Plaintiff. 

It  appeared  that  the  Pbintilf  on  June  14th,  1897,  purchased  a 
cow  and  slaughtered  it.  One  side  of  it  was  sold  to  a  man  named 
Collins.  On  June  17th  one  of  the  Berendanta'  Inspectors  called  at 
the  PlaintitFs  shop,  and,  after  examining  the  remains  of  the  side, 
went  for  the  Medical  Oilicer  of  Health.  The  latter.  Dr.  Henry, 
called  shortly  afterwards,  and  condemned  the  meat  as  being  unlit  for 
food.  The  meat  was  then  taken  to  the  town's  yard,  where,  after 
being  examined  by  veterinary  surtjeons  on  behalf  of  both  parties,  it 
was  ultimately  destroyed.  The  Plaintiff *s  contention  was  that  the 
mtjat  was  sounds  and  that  (A^  D^fendant^  ivert  Uahle  for  not  hatnufj 
Jirtt  takm  tfu  Tiwai  hefare  a  muf^hftrirte  awl  ohtninHl  mi  order  for  its 
dtMtrueiwn^  as  rtqvired  htj  seitiotts  116  and  117  of  the  PuMic  IltnJth 
Arty  1875.  The  defence  was  that  the  meat  wa^j  unfit  for  footl,  and 
that  the  Plaintiff  assented  to  its  being  destroyed.  The  DcfendaTita 
further  raised  a  somewhat  novel  point  — that,  although  the  meat  was 
good,  they  were  not  liable  for  acta  of  the  Medical  Oflicer  of  Health, 
as  his  appointment  was  compulsory  under  section  18SJ  of  the  Public 
Health  Act,  1875,  and  although  paid  by  the  Defendants,  he  was  not 
their  nervant^  and  they  were  not  responsible  for  what  he  did,  as  they 
had  no  authority  over  him.  In  the  result  the  jury  found  a  verdict 
the  Plaintiff  with  -£ 50  damages.     The  legal  points  raised  by  the 
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defence  subsequently  came  on  for  argument,  and  hb  Ix^rdahip,  in 
giviDg  judgment  on  Friday,  February  11th,  for  the  Plaintiff,  said  tluit 
neither  under  the  local  Acts  in  force  at  Bochdale  nor  under  the 
Public  Health  Act,  ISTo^  had  either  of  the  officers  in  question  any 
authority  to  destroy  meat  without  an  order  of  the  justices.  The 
destruction  of  the  meat  could  not,  therefore,  be  justified,  and  the 
question  arose  as  to  whether  the  Corporation  were  liable  for  the  act« 
of  the  officers.  In  the  resolution  of  the  Corporation  appointing  the 
Medical  Officer  of  Health  it  was  stated  that  in  any  case  wlxieb  he 
might  think  desirable  he  should  himself  inspect  any  animal  or  meat 
exposed  for  sale  which  was  deemed  to  be  diseased  or  unsound*  If  he 
found  such  was  tlie  case,  he  could  give  instructions  for  the  animal  or 
the  meat  to  be  destroyed.  The  power  to  appoint  the  Medical  Officer 
was  vested  in  the  Corporation,  who  were  authorised  to  pay  and  ^ 
his  salarj^  and  who  had  conferred  ypon  them  power  of  removal.  80 
far  as  he  had  ascertained  there  was  no  reai^rvation  of  those  powers, 
and  the  appointment  was  in  that  respect  unlike  the  power  conferred 
by  the  Publie  Health  Act  in  cases  where  the  salar}^  of  the  Medical 
( )ffieer  was  paid  partly  out  of  money  voted  by  Parliament,  and  where 
the  power  to  appoint  and  remove  was  subject  to  the  control  of  the 
Local  Government  Board.  The  Officer  of  Health  in  this  case,  he 
thoiit^ht,  must  be  reg^arded  as  the  servant  of  the  CorporatioD.  They 
appointed  him,  they  paid  him  his  salary,  and  he  was  appointed  w> 
carry  out  the  regtilations  made  by  the  Corporation,  He  was  bound 
under  thuse  regulations  to  seize  meat  in  cases  in  which  he  might  be 
so  directed  by  the  Health  Committt^,  or  the  Corporation  might  giv& 
liim  three  months'  notice  of  dismissal  It  was  equally  clear  that  the 
Jnspectur  of  Nuisances  was  also  a  servant  of  the  Corporation,  though 
be  did  not  think  it  necessary  to  go  at  length  into  that  qnestiou, 
because  he  acted,  as  he  was  hound  to  do,  under  the  directions  of  the 
Medical  Oflicer,  The  only  question  which  remained  to  be  considered 
was  whether  the  IVledical  Otficer  acted  within  the  scope  of  his  duties 
or  whether  they  w^ere  both  so  acting.  He  answered  both  those 
questions  in  the  affirmative.  The  Officer  of  Health  and  the  inferior 
0  nicer  were  authorised  to  seiae  meat  if  it  appeared  to  them  to  be 
nntifc  for  food,  Thttf  neffhct^l  to  fake  the  proper  stepA^  hnt  the 
irregularity  was  in  the  course  and  manner  of  doing  something  tht*y 
were  authorised  to  do, 

LTpon  the  application  of  Mr.  8utton  a  stay  of  execution  wm 
granted  on  ^20  being  ]>aid  into  Court,  and  notice  of  appeal  to  be 
given  within  twenty-eight  days. 
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GENERAL    NOTES. 


NINTH  INTERNATIONAL  CONGRESS  OF  mOlENE  AND 
DEMOGRAPHY.  MADRID. 

The  International  Conjijeas  was  held  at  Madrid  t'rora  April  lOlh  to  the 
17lh,  under  the  Presidency  of  His  Excellency  The  Minister  of  the  Interior. 
The  Congress  was  divided  into  ten  sections  of  Hygiene  and  three  for  Demo- 
jfraphy.  Some  2,000  persons  atiendetl  the  Congress,  hut  the  English  were  com- 
paratively few  in  number,  pn:>bably  not  more  ih^n  fifty  bcicg  present*  The 
London  School  Board  was  repre.'^enled  by  the  Hon,  E.  Lyulph  Stanley  and 
Mr,  Bridgeman;  the  University  of  Cambridge  by  Dr,  Donald  MacAlister; 
the  Home  Office  by  Dr.  Thomas  Oliver,  of  Newcastle-upon-Tyne;  the  Army 
Medical  Department  by  Surgeon-Major-General  Macpherson;  The  Sanitary 
InatitQle  by  Mr.  T,  W,  Cutler,  F.R.I.B.A. 

Inamjural  Addresi,—Thd  iniiuguml  address  was  delivered  by  Dr.  Calleja, 
the  Dean  of  the  Faculty  of  iledicine,  Madrid,  who  in  a  few  well-chosen 
words  extended  a  warm  welcome  to  tlie  members  of  the  Congress.  The 
meeting  of  the  Congress  in  Madrid,  he  said,  had  given  cause  for  great  satis- 
faction and  pleasure  throughout  Spain,  but  he  wisely  reminded  the  large 
aadience  that  the  adence  of  pubhc  health  was  conlined  to  no  nation  in 
particular  and  to  no  one  science  specially-  In  front  of  him  he  saw  dis- 
tinguii^hed  ladies,  prelates^  soldiers,  engineers,  arcliitects,  slalisticians,  and 
medical  men  all  working  with  one  aim  and  paying  homage  to  sanitary 
•denoe.  Hygiene  could  no  longer  be  regarded  as  simply  one  of  the  studies 
of  medicine  and  the  least  important  of  it  It  had  no  individuality  and  an 
independence  now  all  its  own,  although  originally  a  branch  of  the  science  of 
medicine.  Its  object  was  the  prevention  of  disease  not  its  cure,  the  invest!^ 
gation  of  the  causes  of  disease,  in  order,  if  ix)ssible,  to  destroy  them  or 
minlinise  their  effects.  Hygiene  was  a  sdence  whose  characler  was  foresight 
and  prudence.  Just  as  moral  science  secured  purity  of  the  soul  so  did 
hygiene  seek  to  secure  the  conservation  of  the  health  of  the  body.  It  was 
morality  of  the  body.  The  precepts  of  hygiene  were  daily  becoming  more 
more  recognised,  but  it  was  still  necessary  to  labour  with  patience,  oon- 
iCy,  and  self-denial,  for  nothing  like  perfection  had  yet  been  arrived  at. 
paying  a  tribute  of  respect  to  the  immortal  Pasteur,  the  President 
alluded  gracefully  to  the  meritorious  work  now  being  carried  on  by  medical 
men  on  the  banks  of  the  Ganges  and  the  Nile  in  order  to  disa^ver  and  sub- 
sequently deatrf>y,  if  p^jasible,  the  harmful  germs  of  pestilential  diseasefli 
Statistics  and  demographic  science  were  powerful  aids  to  hygiene.  iSanitary 
science  was  hampered  by  all  sorts  of  obstacles.  Jlnnicipal  bodies  objected 
to  it  on  the  ground  of  expense  ;  individuals  in  the  belief  that  their  liberty 
was  bdng  interfered  with;  but  it  was  clear,  he  ^aid,  tlmt  while  a  citizen  had 
rights,  he  also  had  duties  imjx>&c<l  upon  him  by  society,  and  which  he  miiiit 
Tisspect.  The  individual  was  less  than  society,  of  which  he  was  simply  a 
part,  and  should  not  be  at  liberty  to  infect  his  neighbour.  This  fact,  while 
a  moral,  ought  to  be  a  legal,  truth,  England,  so  liberal  in  most  matters,  had 
broken  her  traditional  respect  for  the  sacredness  of  the  home  when  during 
epidemics  she  brought  her  preventive  measures  into  action.  Dr.  Calleja 
showed  how  necessary  it  was  for  all  to  co-opentte,  and  with  energy,  in  order 
to  advfljice  hygiene,  and  the  need  there  was  for  procuring  Government  help 
in  the  matler'of  research.  Spain,  he  said,  would  lend  all  the  influence  of  her 
authority  to  help  forwai-d  the  cause  of  sanitary  science.  The  address  was 
to  with  great  attention,  and  was  extremely  well  received. 
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GKNEBAL  VOTES. 


Among  the  subjects  diacaBsed  in  tbe  Tarious  sections  of  the  Congress  were  :— 

The  iSamtfny^  Nigtortf  of  Houaes.  —  An  interesting  question  was  di§- 
cuBsed  in  one  of  the  SecUonB  relating  to  the  hetilth  of  towns  and  the 
registration  of  the  housea.  There  is  no  reason  why  tbe  sanitary  history  of 
each  house  in  a  town  should  not  be  made  a  mutter  of  registration.  It  is 
known  that  certain  parts  of  a  city  are  more  the  dens  of  fever  than  othen; 
that  consumption  and  cancer,  for  example,  are  more  fre<iuently  met  with  in 
some  places  than  in  others.  There  was  an  alm<i«^t  unanimous  feeling  in  tbe 
Congress  in  favour  of  the  sfinitary  records  of  town  houses  being  kept  by  the 
proper  municipal  authority,  so  that  at  any  lime  comparisons  could  be  insti- 
tuted as  regards  the  frequency  of  fevers^  tuberculous  disease,  etc  Ap&n 
fmm  the  statistical  interest  attaching  to  a  pigeon -holing  of  such  facta,  the 
value  of  the  knowledge  gained  would  be  great  I 

litfffiene  of  Schoois^—^etiOT  AlTGUSTiN  8AKDA,  Councillor  to  tbe  Public  i 
Instruction  Board  of  Spain,  caused  a  tremendous  ferment  because  he 
pleaded  that  children  should  not  have  any  books  given  tliem  till  they  were 
eleven  or  twelve  years  old.  This,  he  said,  was  necessary  for  sanitary  reasons, 
as  a  child  under  that  age  should  not  work  more  than  mx  hours,  Iherclbre 
should  have  no  home-work.  On  the  other  hand,  while  the  child  waa  at 
school  the  time  should  be  employed  listeniag  to  his  instructor  rather  than 
reading  books.  From  the  pccdagogic  point  of  view  he  urged  that  if  young 
children  were  made  lo  learn  lessons  from  books  they  got  into  the  habit  of 
referring  to  books  instead  of  seeking  to  develop  their  own  ideas.  On  this 
comparatively  inotfeiigive  beginning  the  whole  system  of  edacaiion  came 
under  criticisot,  till  at  last  one  speaker  went  m  far  as  to  say  that  the  present 
methods  of  teaching  bred  criminals.  Of  ctiurse,  this  was  violently  denied, 
and  the  excitement  went  on  increasing  till,  from  the  sanitary'  point  of  iriew, 
tbe  more  appropriate  subject  of  school  colonies  was  introduced.  On  thi«^ 
latter  sul)ject  the  section  voted  in  favour  of  the  following  resolution  or 
'*  conclusions,"  us  tlie  declaration  is  called :— 

**  Considuring  that  holiday  colonies  have  been  established  in  many  countriaj 
for  more  than  twenty  years,  by  which  children  from  the  elementary  school! 
are  taken  from  large  towns  into  country  districts  during  the  holidays  and  j 
thus  removed  from  the  conlamiuating  influence  of  the  streets;  that  among  ' 
pupils  of  from  ten  to  twelve  years  the  lieneftts  resulting  are  recognised  Ijy 
the  most  eminent  authorities;  that  these  l>enetitfi  comprise  a  greater  increase 
in  size^  chest  meaMurement,  and  w<'igkt  gained  during  three  weeks  of  counliy  J 
life  than  during  &ix  months  of  ttiwn  life;  that  such  a  marked  improvemeutJ 
constitutes  a  vury  valuable  mwms  «if  conferring   vigorous  liealth  to  iboj 
children ;  that  tlui  advant^ige  gained  from  the  physical  and  intellectual  point 
of  view  continues  to  subsist  lor  miioy  months  afler  the  child  has  retumedl 
to  town;  that  the  habits  of  discipline,  cleanliness,  and  self*control  acquired ' 
in  these  colonies  by  the  example  given,  or  the  desire  of  the  pupils  to  prove 
their  gratitude  towards  those  wlio  have  procured  for  them  so  agreeable  a 
holiday  are  brought  home  by  the  pupils  and  do  not  fail  lo  Influence  tlieir  J 
parents  and  famihes  for  g»K)d,  and  that  altogether  a  better  tone  and  sentj 
menta  of  fraternity  arc  engendered  ;  that  the  simple  character  of  the  life  in 
these  school  colonies  dispels  all  ideas  of  luxury  wbich  might  corrupt  the 
pupils;  that  the  cost  of  such  colonies  has  never  exceeded  2a.  (>d.  per  day  per 
pupil,  and  that  for  a  little  over  i.'3  a  pupil  may  be  sent  to  a  school  colony 
for  three  weeks  i, disposable  school  funds  could  sc^irceiy  be  employed  more 
Mlvautageously  and  ccionomicaify):— for  the-se  and  many  other  reasons  tbe 
Sixth  Section  of  the  Congress  of  Hygiene  expresses  its  desire  that  muni- 
cipalities' school  funds,  cantonal  delegations,  &c,  should  lake  in  hand  the 
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ttteblishment  of  school  colonies.  The  Sixth  Section  recommends  this  sort 
o/institntion  as  one  of  the  means  that  is  best  calculated  to  ameliorate  both 
the  moral  and  physical  condition  of  the  pupils  and,  in  some  instances,  of 
^eir  papents." 

7he  same  section  passed  a  resolution  to  the  effect  that  children  sufferinfi: 
from,  ophthalmia  should  not  be  absolutely  excluded  from  school,  but  should 
^  gronptd  together  in  a  separate  class-room.  In  hospitals,  however,  such 
caaes  should  be  relegated  to  a  separate  special  wing  or  pavilion. 

The   Tuhercul^ms  Antitoxin, — A  communication   of  particular  impor- 
^^uioe  was  that  of  Dr.  Behring  on  the  toxin  of  tuberculosis.    He  began  by 
■■ying  that  the  yaocine  of  tuberculosis  had  not  yet  been  found.    The  dis- 
covery of  the  tubercle  bacillus  was  indeed  epoch  making,  but  it  was  still 
^uioertain  what  would  come  of  it.    For  his  part  he  had  hoped  to  find  an 
^otiire  antitoxin  with  a  corresponding  toxin ;  but  so  far  he  had  been  unsuc- 
^^^i^ful    He  would  even  be  sceptical  as  regards  such  a  result  had  he  not 
roim^  thi^t  birds  were  much  more  suitable  for  this  kind  of  research  than 
^^^^Axxmials.    With  sodium  and  other  reagents  mucin  as  well  as  other  chemical 
siil>s^nces  could  be  extracted  from  tubercle  bacilli.     These  bodies  had 
^^^liing  to  do  with  the  toxin  of  tuberculosis.    If  the  bacilli  were  subjected 
^^  ^   temperature  of  150°  C,  freed  from  fat,  and  treated  with  glycerinated 
^^tier,  insoluble  albuminous  bodies  were  obtained  which  had  a  virulence 
^'Wenty  times  greater.    The  toxin  of  tuberculosis  was  therefore  not  identical 
'^i^li.  the  primitive  substance.    The  chemical  constitution  of  the  toxin  was 
**p^   modified  by  the  operations  to  which  it  was  subjected.    Behring  stated 
^^^^    the  substance  which  he  had  isolated  was  eighty  or  even  a  hundred 
P;*"^^«  more  virulent  than  Koch's  tuberculin.    He  had  also  obtained  an  anti- 
.    ^tia  by  passing  the  virus  through  the  horse,  in  the  same  way  as  was  done 
^  '•^e  case  of  diphtheria  and  tetanus.    There  was  however,  this  difference, 
r^^"^  in  a  phthisical  patient  more  than  0*5  c.cm.  to  1  ccm.  could  be  injected 
?^^^out  producing  injurious  effects,  general  as  well  as  local.    Behring  lays 
^c^wn  as  a  principle  that  the  harmlessness  of  an  antitoxin  is  an  indispen- 
^'^'^l*  condition  of  its  practical  application ;  but  there^are  many  other  diffi- 
.    ^"ties  which  must  be  overcome  before  an  antitoxin  of  tuberculosis  can  come 
^J^^*^  use  in  the  treatment  of  human  beings.    In  bovine  animals  it  is  already 
^^^^^^ible  by  its  means  to  cure  a  declared  tuberculosis ;  but  even  in  them  one 
^J"^^ierB  that  the  remedy  at  present  is  somewhat  dangerous  to  life.    This, 
^^^ever,  it  is  pointed  out  by  Behring.  is  important  only  from  the  economic 
^Uit  of  view.    If  of  100  animals  treated  with  the  serum  90  are  cured  and 
^^  are  killed,  the  treatment  should  still  be  adopted.    Experiments  on  an 
^^tenrive  scale  are  to  be  made  in  the  Berlin  Veterinary  School  in  order  to 
^^termine  the  value  of  the  treatment. 

Behring  took  occasion  to  insist  once  more  on  the  necessity  of  the  degree 
^  virulence  of  the  toxin  being  accurately  known.  For  this  purpose  the 
i&annfacture  of  serums  must  be  under  the  control  of  a  competent  person. 
He  suggested  that  an  international  system  of  control  ehould  be  organised. 
The  accurate  regulation  of  the  potency  of  antidiphtheria  serum  formed  the 
labject  of  a  communication  by  Dr.  Janowsky,  of  Warsaw,  who  urged  that 
a  uniform  standard  should  be  adopted  by  all  countries.  He  proposed  that 
the  Congress  should  pass  a  resolution  to  the  effect  that  a  normal  type  of 
lerum  should  be  fixed  in  order  that  the  therapeutic  effects  reported  by 
observers  in  different  countries  might  be  fairly  comparable.  The  proposal 
was  warmly  endorsed  by  Loeffler,  who  suggested  that  it  would  be  well  to 
enlarge  the  scope  of  the  resolution  so  as  to  include  all  therapeutic  serums. 
Ghantemesse  said  he  did  not  see  the  necessity  of  fixing  an  international 


Btatidard  of  scruna.  Spronck,  of  Utrecht,  proposed  that  a  serum  of  mmimiim 
inleiJfiity— for  example,  lO^OtJO  uniti?— should  be  cstAblished  for  uniTcraal 
use.  Calmelie,  Kocard,  and  Chanlemesae  expressed  the  opiniou  thai  t 
competent  committee  sliould  be  appointed  to  prepare  proposals  to  be  nnb- 
mitted  at  the  next  CotigreBS.  It  vraa  decided  that  a  committee  of  ezpem 
should  be  appointed  to  consider  whether  there  would  be  any  advinttge 
ID  baring  a  uniform  international  standard  of  strength  in  the  case  of 
antitoxic  serums. 

The  foUowing  series  of  Resolutione,  prepared  by  Prof.  Corftdd,  were 
adopted  as  Resolutions  of  the  Congress, 

Thej  may  be  taken  to  repre^nl  the  maximum  amount  of  agreeanent 
poBBible  at  the  present  moment  among  sanitarians  of  different  European 
countries. 

1.  That  the  general  health  of  the  population  is  improved  aud  the^ircfid 
of  diseases  prevented  in  towns  and  dwellings  by  the  immediate  removid  of 
all  foul  matters  and  by  a  copious  supply  of  pure  water. 

2.  That  the  paving  of  streets  should  be  smooth  and  as  far  as  practicable 
impervious,  to  facilitate  cleanBlng  and  also  to  prevent  contamination  of  the 
Bubfioil,  ^ 

3.  Special  measures  should  be  taken  in  the  construction  of  houses  to  pr&-  ^^| 
vent  the  access  of  ground-air  and  moislure  lo  the  IToors  and  walls. 

4.  House  drains  should  l>e  arranged  so  as  to  avoid  stagnation  of  their 
contents  and  to  secure  a  rapid  tlow  to  the  street  sewer.  Thdr  wal!s  should 
be  impervious  to  liquids  and  gases,  they  should  be  freely  and  continuously 
ventilated  and  provided  with  siphon-trapa  to  prevent  the  access  of  fool  air  to 
the  houses. 

5.  The  public  sewers  should  be  so  constructed  as  to  ensure  the  rapid  and 
uninterrupted  flow  of  the  sewage  to  thtir  outlets,  Tliey  should  always  be 
freely  ventilated, 

ij.  Tht?  streets  should  bo  as  wide  as  possible  in  proportion  to  the  height  of 
the  houses;  this  proixjrtion  should  be  fixed  in  each  locality,  regard  being  had 
lo  local  circumstnncef  and  to  climate.  Every  inhabited  building  should  be 
well  lighted  throughout  its  whole  depth,  and  arranged  so  as  to  have  an 
access  of  air  from  at  least  two  sides, 

7.  Special  regulations  should  be  made  in  each  locality  by  the  public  autho- 
rities with  the  view  of  enforcing  the  practical  application  of  the  princlplea 
lienin  laid  down.  Governments  and  municipalities  stiould  resolutely  and 
energetically  carry  out  the  preceding  recommendations,  especially  thofie 
concerning  the  healthiness  of  dwellings. 

The  next  meeting  of  the  Congress  has  been  arranged  to  be  held  in  Paris  in 
19D0.  T.  W.C. 


Tdbercdlosis  anb  the  Mtt-ie  Sufply.— A  conference  on  this  subject  was 
recently  held  in  the  Station  Hotel,  Keswick.  It  was  attended  hj  a  large 
number  of  medical  officers  of  hexdlh,  veterinary  surgeons,  and  public  men  in 
Cumberland  and  Westmoreland. 

Canon  Rawnsley,  who  presided,  in  introducing  the  lecturer,  said  Professor 
Delepine,  of  Owen's  College,  Manchester,  who  would  address  them,  bad 
spent  the  liist  lea  years  of  his  life  in  patient  origimil  research  in  connection 
wirh  tubercle  bacillus  and  their  milk  supply,  and  he  stood  to-day  among  the 
first  of  the  land  as  im  authority  upon  this  gravely-important  matter. 

Professor  Delepine  said  there  was  in  this  country  not  a  herd  of  cattle,  nor 
a  cow-shed  of  any  size,  which  was  free  frotu  tuberculosis.  Their  milk  was 
mixed  with  other  milk,  and  a!l  this,  or  most  of  it,  was  done  in  perfect 
ignorance  and  without  any  intention  to  defraud.    Once  tuberculous  cattle 


got  rid  of,  and  infecti;d  plme»  t^tmnd  m  aay  ditfikl  it  woM,  ht 

!b1e  to  make  any  person  tntrodiicliig 
such  an  action.  It  was  a  fact  that 
pulmonary  phthisis  alone.  There  waa 
produced  by  nothing  else  than  the  tnbcR^ 
the  body  in  various  ways,  but  the  two 
'Were  the  air  and  the  food  paaaagei. 
abdoounal  organs  was  far  fpom  mftcqoent  m 
the  children  dying  from  any  cause  during  the 
tubeicrutofiifl  lesioos  could  lie  found.  In  a  kige  propoitioa  of  these  ^ 
there  was  good  evidence  to  show  that  the  haciQi  had  enloed  thioogh  tlie 
aUmentary  canaU  and  must  have  been  introduced  with  cow's  milk.  By 
|»utting  together  figures  collected  in  England^  France,  Gennaiiy,  Benmerk, 
'Holland,  and  based  on  tlie  examination  of  some  000,000  bead  of  cattle,  he 
liad  found  that  on  an  average  more  than  10  per  cent,  of  all  cattle  might  be 
taberculnus.  It  was,  however,  fortunate  thai  the  milk  of  tub«^culous  cows 
did  not  ustially  become  iDfeciious  unless  the  udder  be  diseased,  and  It  wis 
still  more  fortunate  that  the  udder  became  affected  only  In  a  small  proportSon 
of  tuberculous  cows.  In  Manchester  he  had  examined  specially  ihe  milk  of 
^  tuberculous  cows  in  which  the  disease  was  advanced,  and  found  that  in 
mtx  of  the  cases  the  milk  was  capable  of  producing  tuberculosis.  He  might 
•ay  further,  that  in  five  out  of  six  cases  the  udder  was  certainly  diseased,  and 
|in  the  sixth  disease  was  probably  present.  Six  or  seven  per  cent  of  the 
Samples  of  milk  examined  on  arrival  at  railway  stations  were  capable  of 
producing  tuberculom  and  he  had  no  doubt  a  very  large  number  of  children 
were  killed  by  it  ever>^  year.  As  to  the  remedies,  the  speaker  suggested  the 
boiling  of  the  milk  by  consumers;  the  systematic  inspection  of  their  cow- 
Sheds  and  milch  cows  by  competent  men,  before  it  prfxiuced  symptoms 
obvious  to  all }  that  the  milk  from  diseased  cows  should  be  excluded  from 
the  milk  of  the  herd,  allhout^'h  after  iHiiling  it  would  still  have  a  commerciul 
■ralue;  the  fattening  of  tuberculous  cows  for  slaughter  whenever  the  disease 
had  not  reached  serious  proportions;  the  thorough  cleaning,  lighting,  and 
Tentilating  of  cowsheds;  the  cattle  entering  a  county  from  oilier  counties,  or 
from  abroad,  should  be  examined ;  that  the  cattle  kept  in  a  county  should  be 
lettered,  inspected,  and  tested;  that  the  breeding  of  healthy  cattle  should 
be  encouraged,  and  calves  could  be  easily  protected  aguinsl  the  chance  of 
Infection  if  preventive  measures  were  taken ;  and  thai  tulwrculous  servimts 
gbottld  not  be  tolerated  either  in  cowsheds  or  dainea;  and  tliut  all  piVils  and 
should  be  kept  scrupulously  clean.  Two  measures  he  regarded  as 
.—(1)  the  systematic  and  periodical  inspection  of  cowsheds  and  cows 
the  purpose  of  weeding  out  tuberculous  animals;  and  i2)  the  testing  of 
aU  cattle  brought  into  a  given  county,  so  that  fresh  sources  of  tuberculosis 
should  not  be  introduced.  If  such  measures  were  taken  it  wtjuld  only  be 
right  U»  see  tbat  foreign  diiiry  products  were  not  ollowetl  to  Jloud  ilieir 
'markets  unleas  a  good  guanmtee  were  obtained  that  proper  measures  had 
been  taken  to  safeguard  the  consumer,  who,  the  speaker  urged,  should^  iis  a 
matter  of  justice,  share  the  cost  of  a  crusade  against  tubei^culosis  in  cows. 
A  discussion  followed. 


Thb  (XitAJfSiNa  OF  Pbrsons  Act  passed  in  the  last  session  of  Parliament 
was  a  distinctly  sanitary  measure,  as  it  guve  local  authoritieB  the  power  of 
pRmding  free  of  charge  means  of  cleansing  for  [Hirsons  and  their  clothing, 
without  such  persons  passing  through  the  workhouse  or  the  casuitl  ward. 

When  the  Act  was  passed  some  doubt  was  expressed  as  to  whether  any 
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considerable  use  would  be  miide  of  any  Bacli  voluntary  IkciliUes  fbr  pcrstnia] 
clean  1  in  eaa. 

The  plan  has  been  tried  by  the  Marylebone  Ventry,  and  a  bulb  erected  in 
Grove  Road,  and  has  been  found  eminently  ftiicce«&ful. 

Mr.  Wynler  Blyth,  the  Mt*<1icttl  omccr'of  llenltb  U>  whom  the  aucccsBful 
adminiBtration  is  due,  states  in  his  report  that  "  on  the  very  first  day»  however, 
2nd  I^Iarcb,  when  the  bath  was  ready  for  use,  there  were  four  ajiplicaal*, 
Fn^m  2nd  March  lo  3l8t  March,  a  period  exclusive  of  Sundays  of  Iwenty-flve 
da}^!*.  148  persons,  or  on  Ibeaveri^ge  about  six  per  day  have  attended  at  the 
preniises,  bathed,  and  simultaneously  have  had  tlicir  clothes  dismftcted  by 
8uper*heated  steam. 

With  the  exception  of  one  woman  all  the  applicants  have  been  matei.  IM 
have  j^iven  ns  an  address  the  Salvation  Army  Shelter;  eight  the  Shafleabury 
Institute,  and  six  various  c«>ramon  lodging  houses  in  the  Parish.  By  fui  the 
majority  have  evidently  for  some  time  suffered  j^reai  discrjmfort,  the  skin 
being  in  astat«  of  cruplitm  from  parasites*  the  hair  matted  from  filth,  &ad 
the  clothes  indescribably  ffiuL  A  few  of  the  applicjuits  were  so  ofTeomveii 
to  constitute  a  nuisfmce.  Wlml  chance  euch  men  would  have  of  gettiiig  evci 
casual  em  pi  03' men  t  maybe  jjaihered  from  the  fact  that  a  brief  interview  in 
the  open  air  would  excite  a  feeling  of  u:iUBca  and  repulsion.  The  operatiOD 
of  tlie  act  thus  affords  an  opportunity  for  a  certain  claas  of  the  extremelj 
poor  to  obtain  decent  regular  employment.  Bt^utes  such  personal  advaotagei 
the  diminution  of  the  possibility  of  cleanly  people  l>ecoming  accidentally 
infected  with  loiithc>*ome  skin  diseases  from  mixrug  in  crowds  or  making  use 
of  the  public  seat^  in  the  Parks  and  open  spftwis,  is  a  distinct  public  gmn." 

It  is  to  be  Imped  ttiat  mimy  Sanitary  auihorities  in  London  and  other  large 
towns  will  adopt  tlie  iKJwcrs  conferred  by  this  act  and  obtain  equally  good 
results  in  improving  the  cleanliness  of  this  country. 


EXAMIXATION   FOR  Sa  Nit  ART  0FFICEB8   IN    THE   CNITKO   STATES, 

The  Members  of  The  Sanitary  IiialituLc  will  he  glad  to  see  &om  Ui« 
following  letter  that  the  important  pioneer  work  accomplished  by  The 
8anitju"y  Institute  in  the  founding  and  organising  of  Examinations  for 
Sanitary  Inspectors  is  fcmning  the  basis  ftjr  similar  Examinations  in  otbcr 
parts  of  the  world.  It  has  for  many  years  been  the  practice  of  the  agents  of 
aomc  of  the  Colonies  to  refer  to  The  Sanilary  Insliiute  for  assistance  when 
making  Sanitary  uppointtneiits,  and  the  New  Jersey  State  Board  of  Health 
have  gone  a  step  furtber  by  establishing  Examinations  of  their  own* 

Dkaii  But, 

1  am  now  able  to  inform  you  that  thia  Board  has  succeeded  h 
establjsbtug  n  system  for  teftlhig^  the  fitness  of  applicants  for  ftpix)intment  to 
the  office  of  Sanimry  Inspector  by  the  Local  IJeakh  Authorities  of  thia  SlJUe, 
and  1  desire  to  express  thanks  for  y«»nr  kindnee^s  in  forwarding  for  our  use 
particulars  rMlatiiig  tn  the  l&cturej^  and  demonstrations  employed  by  The 
Siinilarv  InMitute.  I  aW  wish  to  inform  you  that  the  matennl  referred  to 
has  proved  to  be  exceedingly  useful,  irifiueiicinq:  tbti  favourable  action  which 
was  finally  taken  by  the  Ilutgers  College  Authorilieu. 

Enclosed  plea«e  find  anuouncemeot  relatiucr  to  the  Flxaminations, 

Very  siijcerely. 
To  the  Secretary  of  the  Smiitan/  InxtUntft.       Henry  Mitchell,  SeereUny. 

The  Examiiialions  arc  divided  into  four  classes  ;^ — (1)  Executive  Health 
Officers;  (2)  Sanitary  Intipeetors;  (3}  Factory  Inspectors;  (4)  Plumbing 
Inspectors.  In  the  list  of  books  recommended  for  the  use  of  candidaiei, 
Parkea^  Practical  Hygiene  is  the  first  mentioned. 


KlNlffT  &  Cjo.,'PTlnltif«,'2&  QubdBiV  B««d^  Loiiicltni,  N.W. 
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CONGRESS   AT    BIRMINGHAM. 
INAUGURAL  ADDRESS, 

^^  Sir  JOSEPH  FAYRER,  Bart.,  K.C.S.L,  LL.D.Edin. 
4St.And.,  M.D.Edin.,  F.R.C.P.ENG.,  Q.H.P.,  F.R.S. 

(Fellow.) 
Delivered  September  27th,  1898. 


^^  first  duty  on  taking  the  chair  is  to  acknowledge  the  honour 

^fcrred  on  me  in  selecting  me  as  President  of  this  Congress ; 

^M  my  next  to  oflfer  a  cordial  welcome  to  all  who  propose 

tK    ^^  P^'^  ^^  ^^  proceedings,  and  to  express  a  hope  that 

j^^^y  may  not  only  derive  pleasure  and  profit  from  them,  but 

the  same  time  confer  benefit  upon  the  cause  they  advocate. 
^^  Jt  is  also  my  duty  to  convey  the  thanks  of  the  Congress 
^  the  Right  Honble.  the  Lord  Mayor  and  Corporation  for 
.  ^^  hospitality  and  courtesy  which  has  been  extended  to  it  in 
^^  important  city  of  Birmingham,  a  great  and  populous  centre 
*  activity,  to  which  the  problems  to  be  considered  in  the  forth- 
^^»mn^  conferences  must  be  of  deep  and  abiding  interest. 

It  18  not  without  misgiving  that  I  have  assumed  the  office 

^'^^usted  to  me,  for  when  I  think  of  those  who  have  been  my 

^^decessors,  I  feel  painfully  conscious  of  my  inaptitude  for 

^*^c  post  that  they  have  filled  so  well.     I  must  confess,  more- 

^^er,  that  I  found  some  difficulty  in  selecting  a  topic  suitable 

^^f  9X1  inaugural  address,  but  can  only  hope  that  my  short- 

^mings  may  be  redeemed  by  the  proceedings  of  the  various 

^^ons  into  which  the  Congress  is  divided. 

I  shall   not  attempt  to   deal   with   any  special  branch  of 
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preventive  medicine  or  hygiene,  but  shall  endeavour  to  take 
II  brief  general  sun^ey  of  progress  during  recent  times.  It 
should  be  a  retrosjiect  full  of  interest,  offering  scope  for 
many  addresses  on  special  branches  of  sanitary  science — such, 
indeed,  as  I  hope  will  characterise  the  coming  Confe!-ence* 

We  live  in  an  age  of  progress  and  discovery,  Intellectoal 
activity  has  never  been  greater,  scientific  research  never  morv 
profound  or  far-reaching,  whilst  the  practical  apj)lication3  of 
the  discoveries  of  science  are  not  less  remarkable.  Amoni! 
many  subjects  of  interest  which  were  laid  before  our  gracious 
Queen  on  the  completion  of  the  sixtieth  year  of  lier  glorious 
reign,  few  perhaps  if  any  afford  better  ground  for  con* 
gratulation  tlian  the  improvement  in  the  vital  statistics  of  her 
]ieoph\  as  sliewn  by  reduced  deatli-rate,  enliauced  expectation 
of  life,  decline  in  some  of  the  most  potential  death-causes,  ami 
the  almost  total  disappearance  of  others. 

In  effecting  this  improvement,  the  Institute  which  I  have  the 
honour  to  represent  and  which  holds  Its  17th  Annual  Congress 
this  year  has  taken  an  important  part.  It  was  the  outcome  of 
the  imjHilse  given  to  sanitary  science  by  the  Public  Healtli  Act 
of  li<75,  which  itself  was  a  result  of  the  growing  conviction 
that  public  health  was  a  subject  which  demanded  more  con- 
sideration than  it  had  hitherto  received. 

At  a  public  meeting  held  in  London  in  July,  18T<v  presi(le<l 
over  by  His  Grace  the  Duke  of  Northumberland,  it  wa5  resolve*! 
that  the  sanitary  comlitiun  of  tlie  conntry  is  still  ver\*  unsatis- 
fact^Jiy,  tliat  further  legislation  is  necessary  with  a  view  to  ils 
improvement,  and  that  for  the  purpose  of  collecting  and  im- 
parting information  upon  all  matters  connected  with  the  subject 
of  *' Public  Health,"  a  society  be  formed  to  be  styled  '^*Tlie 
Sanitary  Institute  of  Great  Britain,'*  and  a  committee  wa* 
appointed  to  give  effect  to  the  terms  of  the  i*esoliition.  Since 
then  the  progress  of  the  Institute  thus  founded  luis  been  nn- 
interniptcd,  and  its  influence  for  good  has  steadily  increasetl 
In  the  sjime  year,  187<i,  the  Parkes  Museinn  was  founded  at 
University  College  as  a  memorial  to  Dr.  E,  A.  Parkes,  first 
Professor  of  Hygiene  at  Netley,  and  in  its  galleries  were  ex- 
hibited various  liygienic  appliances  for  the  puq>ose  of  affording 
infonnation  by  the  objective  method  of  teacljing.  Its  Council 
originated  and  managed  the  International  and  Sanitar}"  Exhi- 
bition at  South  Kensington  in  1881,  which  was  presided  over 
by  the  Duke  of  Edinburgh,  It  was  in  18'S2  incorporated  as  a 
society,  its  treasures  were  transferred  to  tlie  present  premises  in 
Margaret  Street,  where  it  was  joined  by  tlie  Sanitary  Institute, 
and  the  two  institutions  liaving  a  common  object  rt*orked  har- 
moniously together  and   practically  became  one.     In  August, 
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1888,  tl\ey  were  formally  amalgamated  and  re-incorporated 
under  the  title  of  The  Sanitary  Institute.  In  1887,  just  before 
the  amalgamation  took  place,  the  Institute,  in  conjunction  with 
the  Society  of  Medical  Officers  of  Health,  invited  the  Inter- 
national Congress  of  Hygiene  and  Demography  to  meet  in 
London,  which  it  did  in  1891  with  great  success. 

The  object  which  the  Institute  nas  kept  steadily  before  it 
from  the  outset  has  been  the  advancement  of  sanitary  science 
by  the  promul^tion  of  sound  scientific  and  practical  teaching 
of  those  principles  on  which  health  depends,  by  which  life  is 
prolonged,  and  the  physical  and  thereby  the  moral  welfare  of 
the  people  promoted. 

One  of  its  earliest  steps,  taken  in  1877,  was  to  establish 
examinations  for  Local  Surveyors  and  Inspectors  of  Nuisances, 
m  order  that  the  officers  who  had  to  carry  out  the  provisions  of 
the  Public  Health  Act  should  be  competent  for  their  duties. 
The  Council  also  arranged  to  hold  an  Annual  Congress  in 
*>me  provincial  town,  in  order  that  papers  should  be  read  and 
diacussions  take  place,  whilst,  at  the  same  time  exhibitions  of 
8»nitary  appliances  were  arranged  as  object  lessons,  and  judges 

S pointed  to  examine  the  exhibits  and  award  prizes.  Since 
e  amalgamation  with  the  Parkes  Museum  the  same  work  has 
b^n  continued,  with  the  addition  of  periodical  meetings,  at 
^hich  papers  are  read  and  discussed,  the  publication  of  trans- 
actions, and  advanced  examinations ;  while  to  aid  the  important 
^hing  work  it  was  carrying  on,  it  collected  and  puolished 
the  Works  of  Farr  and  of  Simon,  which  deal  exclusively  with 
^he  problems  of  sanitary  science.  It  has  gradually  accumulated 
^  excellent  library,  and  instituted  lectures  and  practical  sani- 
"^  demonstrations  for  the  benefit  of  medical  men  and  of 
J*nitaiy  inspectors,  which  subsequently  were  considerably  ex- 
*jnded  and  more  elaborately  organized.  Under  the  patronage 
^  the  Duchess  of  Albany  and  tne  Presidency  of  the  Dukes  of 
*Jorthumberland  and  Westminster,  and  latterly  of  the  Duke  of 
J^^mbridge — who  had  already  been  connected  with  the  Institute 
f^  fourteen  years,  and  had  not  only  displayed  great  interest 
JJ  its  work,  but  had  rendered  it  valuable  assistance,  and  under 
^e  guidance  of  such  men  as  Sir  Douglas  Galton,  Earl  Fortescue, 
Sir  Francis  Powell,  Mr.  Rogers  Field,  Prof.  Corfield,  and 
others  who  had  been  its  early  supporters  and  founders,  it 
Jteadily  developed  its  purpose  of  diffusing  practical  sanitary 
knowledge  throughout  the  country  and  attained  its  present 
uifloential  position. 

An  idea  may  be  gained  of  the  scope  of  the  operations  of  the 
Institate  by  reference  to  the  epitome  of  the  work  done  in  1897, 
which  was  as  follows : — 
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London  Lectures  and  Examinations,     toui 

Attend&noii  | 
4  Sessional  Meetings  for  discussion  of  Sanitarj'  Subjects    285 1 
36  Lectures  to  Sanitary  Officers 

2  Special  Demonstrations,  Inspection  of  Aleat 
34  Practical  Demonstrations  for  Sanitarv"  Officers     *.* 
2  Examinations  in  Practical  Sanitar}^  Science 

2  Examinations  Sanitary  Inspectors  ,.. 
138  Classes  brought  to  the  lluseum 

Other  persons  visiting  the  Museum  (estimated)   •<• 

PrO\TNCIAL    Ex^iMINATIONS. 

8  Examinations    Sanitary   Inspectors   and  Practical 

Sanitaiy  Science  •..         ...         ,».         .,,         ...       316 

Congress  and  Exhibition  at  Leeds* 

6  Sectional  Meetings  •••         ..,         .,•         .•.         ...  1% 

8  Conferences  .,,  ...  .».  »,,  „•  ,.,  850 

3  Addresses  and  Lectures       ...         ...         ...         ...  95ti 

Exhibition  open  for  23  days,  at  which  a  number  of 

Lectiu*es  and  Demonstrations  were  given  ...  75,78 

All  this  IS  effected  entirely  by  private  enterprise,  unaided 
by  any  subsidy  either  from  Government  or  other  public 
authority,  by  which  it  is  from  time  to  time  consulted,  and 
to  which  its  services  are  most  willingly  rendered.  As  nn 
ilkisti"ation  of  the  progress  made  it  may  be  stated  that  when 
the  first  Congress  took  place  in  1877,  there  were  150  membi^re 
and  the  income  was  £240.  In  1897  the  members  were  2,100 
and  the  income  £l>,000*  In  1877  five  candidates  were  ex- 
amined for  certificates,  in  1897  521  were  examined,  of  whom 
300  obtained  certificates.  h 

Snch  is  a  brief  outline  of  the  history  of  The  SanitarJ^B 
Instittite,  But  it  is  by  no  means  the  only  source  of  ins  tract  ioa" 
in  matters  relating  to  Hygiene  and  Preventire  or  State 
Jledicine,  for  all  our  Medical  Schools  and  Universities,  the 
Army  and  Navy  Medical  Schools  at  Netley  and  Haslar,  and 
many  technical  schools  now  give  instruction  in  those  subjects, 
and  the  Universities  and  Colleges  of  Physicians  and  Surgeons 
attest  the  fitness  of  candidates  for  the  Diploma  of  Public 
Health.  One  great  national  reproach,  moreover,  has  lately 
been  removed  by  the  foundation^  by  private  enterprise  of  the 
Institute  of  Preventive  Medicine^  under  the  pi*esidency  of  Lord 
Lister,  with  which  is  amalgamated  the  College  of  State 
Jfe{hc!ne,  The  object  of  this  Institution  is  to  search  out  the 
causes  of  disease,  a  knowledge  without  which  we  cannot  hope 
to  deal  effectively  with   modes   of   prevention.     The  Medical 
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Departments  of  the  Navy,  the  Army,  and  the  Local  Govern- 
ment Board,  the  Army  Sanitary  Committee,  the  Royal  Institute 
of  Public  Health,  many  municipal  and  rural  Health  Societies, 
and  Societies  of  Medical  Officers  of  Health,  are  actively  em- 
ployed in  extending  the  practical  application  of  the  knowledge 
imnarted  by  the  various  educational  institutions  as  well  as  by 
inairidnal  research. 

The  time  at  my  disposal  does  not  permit  of  tracing  in  detail 
the  history  of  the  growth  of  Samtary  Science  from  times 
of  ignorance  and  superstition  to  its  present  well-established 
fonndation  on  a  scientific  basis,  but  I  may  at  once  say  that  it  is 
indeed  only  comparatively  recently  that  preventive  as  distin- 
guished from  curative  medicine  has  assumed  the  position  of  a 
science  at  all;  it  is  now  from  a  hygienic  point  of  view,  the 
pore  important  of  the  two,  thoueh  the  difficulties  attending 
its  application  are  still  considerable  and  largely  such  as  arise 
ftom  ignorance  and  incredulity. 

Half  a  century  ago  the  great  mass  of  the  population  lived 
*nd  died  under  conditions  which  violated  all  the  now  well 
bown  principles  on  which  health  depends;  prejudice,  ignor- 
ance, and  vested  interests  stood  in  the  way  of  progress,  and  but 
little  effort  was  made  to  correct  the  one  or  remove  the  others ; 
government  looked  on  with  indifference ;  the  people  knew  little 
*nd  thought  less  of  the  efficacy  of  pure  air,  pure  water,  cleanly 
^i  uncrowded  dwellings,  temperance,  and  other  conditions 
which  are  now  well  known  to  be  essential  to  health.  They  had 
no  idea  that  infective  disease  is  but  too  frequently  the  scourge 
rf  uncleanliness,  overcrowding,  and  disregard  of  simple  laws  of 
health. 

Under  the  influence  of  such  reformers  as  Chadwick,  Parkes, 
Kichardson,  Simon,  Southwood  Smith,  Sutherland,  Bristow, 
Buchanan,  Netten  RadclifF,  De  Chaumont,  Corfield,  Thome, 
potter,  Seaton,  L.  Parkes;  Ballard,  Power,  A.  Hill,  Armstrong, 
Knssell,  Littlejohn,  Cameron,  Smith,  Ransom,  and  others,  to 
^y  nothing  of  Sanitary  Engineers  such  as  Rawlinson,  Galton, 
^gers  Field,  Hawkesley,  Mansergh,  etc.,  measures  which  were 
regarded  as  mere  theories  or  fads  of  no  practical  value,  are  now 
*^pted  as  of  cardinal  importance.  Statesmen  have  learnt 
^  realise  that  Sanitary  Science  comes  well  within  the  sphere 
^^  practical  politics,  and  that  it  is  an  important  part  of 
the  duty  of  executive  governments,  whether  general  or  local, 
^  protect  the  people  from  disease  which  may  be  prevented  or 
controlled. 

Nomerous  Acts  of  Parliament  have  been  passed,  such  as 
the  Public  Health  Act  of  1875,  Rivers  Pollution  Prevention 
Act  1876,  Public  Health  (Water)  Act  1878,  Acts  for  Housing 
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the  Working  Classes  1885  and  1890,  Infectious  Diseases  Noti-J 
fieation  At-t  1889,  Infectious  Diseases  Prevention  Act  1S1)(\| 
Isolation  Hospitals  Act  1893,  Public  Health  Act  for  Lonflon 
1891,  and  maiiv  others.    Officers  of  Health,  Sanitary  Engineen 
and  Sanitary  Inspectors  have  produced  a  better  state  of  things^ 
the  poor  are  no  longer  left  to  oe  a  law  unto  themselves  on  sue" 
matters.      Public  health  is  cared   for  in  a  sense  which  wa 
utterly  unknown  in  the  past ;  houses  are  better  built>,  seweraijeij 
drainage  and  ventilation  ai'e  provided  for,  the   land  is  bctiep 
cultivated,  the  subsoil  better  (b*aiued ;  the  absolute  imfKirtauo 
of  pure  drinking-water  is  recognised,  foo<l  is  more  varied  and 
m*jre  nutritions  in  its  character,  clothing  is  better  adapted 
climate :  and  were  all  the  existing  oflieial  provisions  enforced 
little  wtiold  remain  to  l>e  desired  on  the  part  of  the  Executiv 
governnieut ;    but  as   some  of  these   Acts  are  permissive,  no 
compul?(>rv,  and  as  others  are  utterly  neglected,  much  of  the 
henetit  they  nnght  confer  is  lost. 

Though  education  has  done  much  as  far  as  the  better  clasj 
ai^  concerned,  and  upwards  of  200  milliuus  have  been  sfn^tl 
on  sanitarj'  work,   with  great  benefit   to   the   public  healtlvj 
popular  teaching  and  example,   and   the  general  diffusion  of| 
education,    are    still   necessary  in   order  to  convince  the  pro-l 
letariat   of  what  so  intimately  concerns  their  vital  interests,! 
The  death-rate  is  susceptible  of  further  diminution^  exjiectancy 
of  life  may  be  enhanced,  and  the  general  conditions  of  H\ing 
^and  exemption  from  certain  forms  of  disease  are  by  no  meantl 
IS  perfect  as  they  might  be  j  tainted  water  is  still  drunk,  as  wa$ ' 
illustrated  by  the  condition  of  Maidstone  and  King's  Lynn  last 
year,  wliere  an  extraorcUnary  visitation  of  typhoid  fever  was 
traced   to  impure  water,   shewing  either  that   legislation  waa| 
imperfect  or  that  its  provisions  had  not  been  duly  observed*! 
Chimneys  still  vomit  forth  their  smoke  and  chemical  fume 
rivers  are  still  polluted,  cesspwils  and  imperfect  drains,  badlyl 
constructed,   ill- ventilated  houses,  and  so  on,  still   defy  aUkej 
sauitarv  law  and  common  sense;  and  it  will  perhaps  not  li«l 
until  the  more  complete  organisation  of  the  public  health  ad-1 
ministration  under  a  Minister  of  Public  Health  be  effected,  [ 
that  the  full  benefits  of  sanitarv^  legislation  will  be  realised  andJ 
the  people  attain  to  that  standard  of  liealth  and  duration  of  lifei 
for  which  they  have  a  right  to  hoi>e. 

Even  our  gi-eat  cities  with  all  their  improvements  leav^e  much 
to  be  desired.      Notwithstanding  Acts  of  Parliament,  all  tliei 
efforts  of  sanitary  authorities,  all  the  advice   that  may  have  J 
issued   from   this   and   other  similar   sources,   serious   defectdj 
remain.     Even  your  own  great  city,  according  to  the  jounials, 
notwithstanding  the  splendid  municipal  arrangements  fur  Mliich 


SIB    JOSEPH    FAYBSB.  343 

it  is  remarkable,  has  still  a  higher  death-rate  than  some  other 
great  cities.  Since  1882  np  to  1897  it  has  stood  at  from  21*6 
to  20*2,  and  the  same  authority  points  out  sanitary  defects 
which  one  may  venture  to  think  might  be  ameliorated. 

In  the  first  week  of  July  in  thirty-three  of  the  largest  English 
towns  the  rate  of  mortality,  which  had  been  15*1  and  14*9  per 
thousand  in  the  two  preceding  weeks,  declined  to  14'7.  It  was 
14*3  in  London,  whilst  it  averaged  14'9  in  the  thirty-two  provin- 
cial towns.  The  lowest  death-rates  were  9*4  in  Cardiff,  9'7  in 
Huddersfield,  10*3  in  Brighton.  The  highest  rates  were  17-9 
in  Plymouth,  20*3  in  Newcastle,  21*4  in  Sunderland.  When 
the  last  quinquennium  is  compared  with  the  preceding  decen- 
ninm  it  is  found  that  Blackburn  and  Huddersfield  have  reduced 
their  death-rate  4,  Halifax  and  Cardiff  3-8,  Oldham  3-7,  Preston 
3*4,  Manchester  3*3  per  thousand,  while  Birmingham  has  been 
practically  at  a  stand-still.*  If  I  am  not  mistaken,  your  own 
eminent  health  officer  thinks  that  if  the  death-rate  is  to  be 
reduced,  it  is  essential  that  the  improvements  should  be  con- 
tinued which  had  such  a  good  effect  some  years  ago.  I  merely 
venture  to  suggest  it  as  a  hint  that  may  be  worthy  of  the  con- 
sideration of  the  municipal  authorities. 

Apropos  of  London,  Sir  Henry  Burdett  said  in  a  speech 
Diade  last  year :  "  London,  unfortunately,  in  regard  to  certain 
J^th  inatters  is  still  under  the  control  of  the  Vestries.  ♦  *  * 

Jj  the  district  of  for  example,  in  this  year  of  the 

^iamond  Jubilee  (wherein  the  greatness  and  majesty  of  the 
British  Empire  has  been  so  convincingly  exhibited,)  the  streets 
o'  one  of  the  wealthiest  portions  of  London  are  left  unswept 
4ud  uncared  for  from  Saturday  to  Monday  in  each  week.  No 
Jt^tter  how  high  the  temperature,  or  how  filthy  the  streets  may 
^  the  streets  of  probably  the  wealthiest  district  in  the  Metro- 
polis of  the  Empire  are  made  dangerous  to  health.  ♦  ♦  ♦  ♦ 
^Die  of  the  most  influential  of  the  residents  have  entreated 
^fl  protested  in  vain.  The  intelligent  foreigner,  to  his  sur- 
prise and  disgust,  may  see  in   the  streets  of on  any 

Sunday  when  the  principal  residents  are  at  home  all  day, 
l^rmenting  filth  and  even  dead  cats,  dirty  papers  and  various 
hnds  of  offal,  which  offend  the  senses  and  infect  the  atmosphere 
to  the  danger  of  the  inhabitants.  Such  a  state  of  affairs  is  as 
shameful  as  it  is  unaccountable." 

He  might  have  added  a  paragraph  upon  the  abominable 
^d  insanitary  practice  of  sending  out  tne  vestry  dust-carts 
to  take  away  the  house  refuse  at  all  times  of  the  day.     This 
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proceeding  is  not  only  offensive  to  the  eye  and  nose,  but 
pi^^judicial  to  litalth.  It  ought  to  be  proni])tly  discontinued»j 
and  on  no  pretext  ought  dustcarts  to  be  allowed  in  the  streftfj 
after  an  early  hour  in  tlie  morning.  Recent  discussions  in  tiic 
House  of  Commons  shew  that  the  question  of  pure  water! 
supply  also  has  not  yet  been  satisfaeturily  settled  or  brought  j 
under  the  control  of  the  sauitaiy  authorities.  It  is  to  be  hojied  1 
that  disputes  upon  a  question  of  such  vital  im[x>rtance  will  notJ 
long  remain  unsettled. 

Nevertheless,  v^hen  we  contrast  the   present   stat«  of  oufi 
countiy  with  its  29  millions  of  inhabitants,  with  that  of  thel 
Elizabethan  era  with  its  4  millions,  we  have  ample  proof  of  tliet 
ignorance  of  science  in  those  days  and  of  the  great  improvi- 
ments  which  have  taken  place  in  these.     When  we  think  of 
the  ill-ventilated  dwellings,  the   ill-built   towns   and    vilJage5|i 
the  narrow,  un paved,  unliglited  streets,  uncultivated,  marshy 
country,  unreclaimed  land,  the  wretched  houses,  often  of  woc4J 
or  earth,  without  drainage  or  ventilation,  with  floors  covered] 
with  straw  or  rushes  saturated  with   filth    and  reeking  v,itk\ 
noxious   miasmata,   the   stagnant   gullies   and    open    cesspooIs»| 
to  wliich  must  be  added  tlie  wretched  diet,  often  of  salted 
meat,  with  little  or  no  vegetable  food,  the  intemperate  habits 
and  frequently  the  most  impure  water,  we  can  understand  how 
under  such  conditions  disease   found  a  congenial  nidus,  an<i 
frer|uently  assumed  the  epidemic  proportiojis  in  which  it  proved, 
so  destructive  to  life,  manifest ing   itself  in   the  fonns  of  the] 
black  death,  sweating  sickness,  typhus,  plague,  eruptive  fevers^] 
small-pox,  leprosy,  scurvy,  malarial  fevers,  and  dysentery.    Many 
of  these  have   disappeared — never,  we   hope,  to   return — ^aad 
others  have  been  mitigated. 

But  can  we  feel  confident  that  the  immunity  will  continue tl 
I  am  afraid  not!     Sudden  invasions  of  cholera  and  other  epi-l 
demies,  and,  as  now,  of  plague  in  India,  arc  warnings  that  ouri 
vigilance  must  never  be  relaxed.     But  the  experience  of  ourj 
country  under  the  greatly  improved  sanitary  administration  of 
the  present  time  has  shewn  how  much  we  may  rely  on  pre- 
ventive measures  wisely  enforced,  especially  when  these  are 
based  on  experience  and  enlightened  observation,  and  not  ujkjo 
mere  tlieories  of  causation. 

A  brief  enquiry  into  the  statistics  of  some  well  known 
diseases  will  show  that  they  have  become  less  sevevQ  in  their 
incidence  if  not  less  frequent  in  their  recurrence,  and  how  far 
they  are  thus  subject  to  the  influence  of  hygienic  measures.        i 

In  Small-pox,  for  example,  there  has  been  gi'eat  reduction, 
more  so  than  in  any  other  disease.  Since  the  passing  of  the  first 
Vaccination  Act  in  li?41,  the  death-rate  has  fallen  from  576  per 
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to  20  per  million  in  1891-95.  Vaccination,  isolation, 
attention  to  rational  treatment,  whether  therapeutic  or  hygienic, 
have  preceded  or  accompanied,  and  as  most  people  believe, 
induced  these  results ;  and  theories  which  ignore  vaccination  as 
a  preventive  must,  it  appears  to  me,  necessarily  be  rejected 
until  a  better  explanation  of  the  cause  of  the  diminished  inci- 
dence and  mortahty  from  the  disease  can  be  oflfered. 

As  to  the  value  of  vaccination,  all  the  evidence  that  is  forth- 
coming seems  to  shew  that  there  can  be  no  doubt  of  it.  As  to 
the  methods  by  which  every  individual  is  to  be  vaccinated  or 
K-vaccinated,  that  is  a  subject  for  the  State  to  determine. 
That  the  Acts  in  existence  up  to  the  present  time  are  inade- 
jnate  to  this  end  is  plainly  shewn  by  the  fact  that  large  and 
increasing  numbers  of  the  population  are  known  to  be  unvacci- 
nated,  despite  their  compulsory  character.  Lord  Lister  said  in 
his  speech  in  the  House  of  Lords  last  August  that  one- third  of 
|he  children  born  are  unvaccinated,  and  that  one-fourth  of  the 
ooaris  of  Ghiardians  do  not  put  the  law  in  force. 

The  most  recent  Vaccination   Act,  whatever  may  be   its 

•dvantages,  is  certainly  defective  in  this:   that  it  makes  no 

provision  for  re-vaccination,  the  necessity  for  which  is  univer- 

^J  admitted   by  the  medical   profession,  whilst  it   is  very 

aonbtful  whether  the  modification  of  the  compulsory  clauses 

yU  have  the  effect,  as  it  is  hoped,  of  extending  vaccination. 

^his  remains  to  be  seen  during  trie  five  years  for  which  the  new 

Act  is  to  be  operative.     Whatever  the  Government  may  have 

J^^ight  proper  to  enact,  though  there  seems  good  reason  to 

*^heve  that  as  far  as  it  is  concerned  faith  in  vaccination  is 

pj'k^en,  it  must  be  borne  in  mind  that  the  Royal  College  of 

Y  Bidans  have  recently  expressed  their  unaltered  conviction, 

^^  it  is  endorsed  by  the  whole  profession,  that  vaccination 

P'^perly  performed  "  and  "  duly  repeated  "  is  the  only  known 

P^v^ntive  of  small-pox,  a  view  "which  is  confirmed  by  the 

^?^ence  of  every  epidemic,  and  is  endorsed  by  those  whose 

^^^  it  is  to  combat  such  outbreaks  by  all  the  resources  of 

^^^ce.     The  characters  of  small-pox,  its  high  degree  of  con- 

JJ^Ousness,  the  rapidity  of  its  spread  on  congenial  soil,  defy 

^^ff orts  to  suppress  it  by  isolation  alone  or  to  arrest  it  in  its 

^lier  days  of  invasion,  and  if  vaccination  were  not  at  hand  to 

'^^fJer  its  remarkable  aid,  the  disease  would  become  as  common 

J'^U  as  widespread  in  this  country  as  it  was  in  times  when  sani- 

^^^  science  was  unknown."  * 

In  1838  the  death-rate  from  fever  at  all  ages  was  1,053  per 
allien ;  in  1891-95  it  was  185  per  million.     It  was  not  until 

*  '*  Lancet,*  August  6th,  ItiliS. 
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1869  that  enteric  fever  was  separated  from  typhus,  so  that  it 
is  not  possible  to  say  how  much  of  the  reduction  should  be 
assigiiect  to  each,  but  the  death-rate  from  enteric  fever  has 
been  reduced  In'  about  53  per  cent,  since  the  diseases  have  been  | 
differentiated,  whilst  typhus  has  almost  ceaseil  to  exist.  Now  i 
these  fevei-s  notably  flourish  where  sanitation  is  defective,  and 
dirt,  overcrowditifi   and   destitution    have    been  diimnished 


as 


so  has  typhus  disappeared^  whilst  with  improved  drainage,  the  I 
removal  of  excretal  filth,  and  the  supply  of  pure  wat^r,  enteric 
fever  has  Ix^come  less. 

There  is  reason  to  think  that  Cholera  is  similarly  influenced,  | 
for  though  it  has  appeared  in  England  seveml  times  since  its 
first  invasion  in  1831,  as  in  1845-49,  '53-54,  '65-t>6,  and  evea 
since  as  at  Grimsby  in  18^3,  yet  its  vii-ulence  and  activity  have 
been  gradually  diminishing.     I  believe  we  do  not  know  all  the  j 
conditions  on  which  the  origin  and  diffusion  of  cholera  def*end, 
but  it  has  been  shewn  here,  as  in  India,  that  whatever  may  be 
its  ultimate*  cause  it  is  amenable  to   sanit^iry  laws ;   and  tlmt 
though  we  may  not  be  able  to  prevent  it  altogether,  we  can  so 
mitigate  its  incidence  and  severity  as  to  depi-i^-e  it  of  much  of 
itjs  terroi's,     IIa|>pily  the  antiquated  system  of  prevention  by 
coercion  has  in  our  country  been  i*eplaced  by  that  of  sanitary  j 
measures    and   isolation,   and   it   is  to  the  wise  and  judicious  | 
exercise   of   these    by    the   medical    authorities   of   our   Local! 
Government    Board  and  County  Councils,  and  by  Municipal! 
authorities  and  Health  OHicers  throughout  the  kingdom,  that] 
whilst  neighbouring  countries  in  the  full  practice  of  coercion  J 
and  quarantine  w^ere  decimatetl,  Englan<l  has  lately  remained 
almost  exein|it*     It  seems  to  me  that  few  better  examples  of 
the  benefit  arising  from  vigorous  action  by  Government,  under - 
the  guidance  of  scientific  authority,  could  be  adduced. 

Scarlet  fever  and   diphtheria  were  formerly  tabulated  to- 
gether; since  1859  they  have  been  separately  returned,  and  I 
learn  from  Dr.  Louis  Pai'kes  (a  most  worthy  successor  of  his^ 
distinguished  relative  and    namesake)  that  "in   1838-42   thoj 
joint  mortality  was  797  per  million  living ;  in  1891-95  it  was^ 
435  per  million,   a  reduction  of  45  per  cent.     Since  18<31-<>5 
the  scarlet    fever   death-rate  has   been  reduced  81    per   cent^ 
but  the  di[ihtheria  death-rate  is  now  very  much  the  same  as  iti 
was  over  thirty  years  ago  (18Gl-*)5)^  and  about  double  the  rate 
prevailing  in  the  fifteen  years  180G-80.     Whilst  there  can  he 
little  doubt  that  improved  sanitary  and  social  conditions  have 
[»layed  some  jmrt  in  the  reduction  of  the  scarlet  fever  death- 
rate,  still  the  larger  proportion  of  the  diminished  mortalitv  is 
probably  attributable  to  a  change  in  the  type  of  the  disease. ' 

With  i-egard  to  diphtheria,  it  would  seem  "that  sanitary* 
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ements  as  such  have  liad  little  ur  no  effect  upon  the 
lour  of  the  disease.     The  exciting  cause  is  now  known  to 

be  a  bacillus,  but  we  know  little  of  the  conditions — ^the  pre- 
clbposing  causes — which  favour  the  growth  or  virulence  of  this 
tiiicro-orgatiism,  either  inside  or  outride  the  human  boilv,  or 
which  facilitate  it^  transference  from  the  sick  to  the  healthy 
— conditions  which  must  be  studied  if  we  are  to  ascertain  why 
it  is  that  diphtheria  has  made  certain  large  centres  of  popu- 
lation its  abiding  place,  and  in  its  endemic  homes  assumes  at 
times  epidemic  jiroportions.  There  is  evidently  some  connection 
reen  elementary  school  attendance  as  now  carried  out  and 

j)htheria  prevalence,  but  the  relation  is  not  a  very  simple  one, 
and  is  incajiable  of  explaining  all  the  facts  of  increased  diph- 
theria incidence  in  rural  populations/' 

Dr,  Louis  Parkes'  remark  suggests  the  necessity  for  studying 
all  oollatt-ral  conditions  of  other  diseases  as  well  as  diphtheria, 
as  l>eing  of  equal  importance  with  the  microbe,  which  is 
belivved  to  be  the  causa  cau^ojis^  and  of  more  practical  value  as 
far  as  preventive  raeasureii  are  concerned. 

In  1835-42  the  death-rate  from  tuberculous  disease  was 
3,959  per  million,  in  1891-05  it  was  2,124,  not  so  remarkable 
a  diminution  as  in  other  diseases;  but  it  serves  to  shew  that 
sanitation  has  done  good  by  helping  to  improve  the  ill-ventilated 
crowded  dwellings,  damp,  waterlogged  soil,  impure  water,  and 
protection  agaiust  noxious  trades.  Better  drainage  and  drying 
of  the  subsoil  have  been  shown  by  Sir  G.  Butdianan  in  this 
country,  and  Dr.  Bowditcli  in  America,  to  have  been  attended 
by  diminution  in  the  death-rate  from  this  cause. 

Dr.  James  Pollock,  in  a  recent  Report  on  the  Hospital  Treat- 
ment of  Consumption,  makes  the  following  pertinent  remarks : 
**In  seeking  for  the  cause  of  this  vast  improvement  in  the 
liealth  of  the  countrj-,  we  must  attribute  it  mainly  to  improved 
drainage  of  the  subsoil,  more  cleanly  habits,  removal  of  insani- 
tary surroundings,  better  dwellings,  and  a  higher  standard  of 
comfort  in  the  lower  classes.  Bacteriology  is  the  study  of  the 
hour,  but  it  is  plain  that  the  presence  of  bacilli  alone  is  not 
suflScient  to  account  for  alt  the  phenomena  of  tubercular  afifec- 
tions,  and  we  are  jierhaps  in  danger  of  substituting  the  work 
of  the  laboratory  and  the  microscope  for  clinical  observation. 
However  this  may  be,  we  have  witnessed  an  enormous  decrease 
of  deaths  from  phthisis,  and  a  decided  lengthening  of  its  dura- 
tion* Fewer  die  of  it,  and  are  slower  to  die  when  affected* 
As  \  ct  we  know  of  no  agents  which  we  can  apply  locally  to  the 
interior  of  the  body  for  the  destruction  of  bacilli  or  sejitic 
material.  The  energies  of  medical  men  are  to-day  de\'oted  to 
preventive  medicine,  and  in  this  consists  our  hope  that  the  more 
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fatal  diseases  of  our  time  maybe  extinguished/'  It  is  satis*] 
factory  to  know  that  an  Association  has  already  been  formed  j 
which  has  for  its  object  the  Prevention  of  Consumption  aud 
other  forms  of  Tuberculosis^  and  as  this  is  supported  by  the 
heads  of  the  medical  profession  and  other  influential  authorities,  j 
it  is  to  be  hoped  that  effective  war  will  be  waged  against  what] 
is  now  considered  to  be  a  preventible  disease. 

As  to  niahirial  diseases,  we  may  include  them,  in  England  at 
least,  amoncT  those  that  have  become  all  but  extinct.  The 
improved  st^te  of  land  drainage,  the  reclamation  of  marshy  aad 
swampy  ground  and  more  extensive  cultivation  have  almost, 
though*  not  altogetlier,  eradicated  a  prolific  source  of  disease] 
and  death  which,  though  much  diminished  even  in  the  early] 
part  of  this  century,  liad  in  past  times  caused  the  loss  of  many 
liveH  and  great  deterioration  of  health. 

Tins  disease  is  still  the  prominent  cause  of  death  in  our 
Eastern  Empire,  as  will  be  shown  later:  but  the  results  of 
impru\'ed  sanitation  and  the  extension  of  cultivation  and  subsoil 
drahiage,  under  the  direction  of  the  admirably  conducted  sani- 
tary (lepartment  of  tlie  Government  of  India,  are  there  too] 
prciducing  good  results. 

It  is  not  to  be  supposed  that  zymotic  disease  can  be  al- 
togL'ther  exterminated,  but  we  can  modify  and  diminish  its 
incidence,  and  as  our  knowledge  of  the  real  causes  and  the 
concomitant  conditions  whicli  foster  its  evolution  extend,  we 
may  hope,  at  least,  if  not  to  extinguish,  so  to  attenuate  as  to 
render  it  com|>aratively  harmless,  as,  indeed,  has  been  the  case 
^vith  more  than  one  scourge  of  our  race. 

The  scope  and  aim  of  Sanitary  Science  in  ita  preventive 
asjK'Cts  should  not  be  limited  to  the  consideration  of  zjTnotic  j 
and  other  acute  diseases,  but  should  extend  to  the  results  of 
abnormal    social    conditions    arising    out    of    the    strain   and 
struggle  for  existence,  involving  over-competition    in   variuat 
occupations    by  w^hich    life  is   supported,  or  wealth   and   dis^j 
tinction  acquired,  and  under  the   pressui*e  of  which  so  manyJ 
lose  their  health  or  even  succumb.     For  example,  it  frequently* 
suggests   it-self    that   tlie   over-iiressure   now   exerted   on  the 
younger  of  the  rising  generation   may  not   only  involve   the 
risk  of   miscarriage   of   true   education,   but   dangers   against 
which  it  is  as  much  the  duty  of  preventive  medicine  to  guard 
young  peo[>le  as  it  is  to  protect  them  from  scarlatina,  small-pox, 
measles,  cholera,  or  any  other  disease. 

Again,  as  regards  the  food  of  the  people,  how  necessary  it  k^ 
to  exercise  control  and  supervision,  and  it  is  satisfactory  to 
know  that  not  only  does  science  teach  the  recognition  of  im- 
proi)er  food,  but  executive  sanitary  regulations  endeavour  to 
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protect  them  from  the  consumption  of  tuberculous  or  other- 
wise contaminated  flesh  or  milk— which,  unhappily,  are  far  too 
common — oysters  and  shell-fish  grown  up  under  the  influence 
of  waiter  polluted  with  sewage,  etc.,  a.s  effectively  as  it  does  or 
should  do  from  impui^  water. 

The  influence  exerted  on  vital  statistics  by  sanitary  science  may 
be  seen  by  reference  to  the  returns  of  the  Registrar-GeneraL 

In  the  birth-rate,  however,  we  find  a  diminution,  especially 
since  1871-80,  when  it  fell  3  per  thousand.  It  has  fluctu- 
ated from  time  to  time,  but  since  1876 — when  it  was  36*3  per 
thousand,  the  highest  recorded — it  has  steadily  declined,  and 
for  the  quinquennium  1891-95  was  30'5  per  thousand.  This 
must  be  due  to  a  variety  of  social  conditions^  which  need  not 
be  discussed  here. 

The  great  increase  in  the  population  is  an  indication  of  the 
increasing  prosperity  of  the  country.  This,  of  course,  is  at- 
tributable to  many  causes  apart  from  sanitation,  though,  no 
doubt,  improved  liygienic  conditions  have  some  share  in  it, 
as  is  shewn  by  the  diminislied  death-rate.  The  census  of  1841 
returned  the  population  of  England  and  Wales  as  16,04*J,554, 
that  of  1891  as  29,002,525,  and  it  is  still  progressing  at  a 
similar  rate,*  and  not  likely  to  be  restricted  whilst  the  prt^scnt 
state  of  prosperity  continues,  and  the  Empire  is  ever  enlarging 
its  boundaries. 

One  indication  of  the  effect  of  sanitary  work  is  obser\'ed  in 
the  death-rate  of  the  country-  In  1841-50  it  stood  at  22*4 
per  thousand ;  in  1891-95  at  18*7  per  thousand;  but  for  the 
four  years  1890-1893,  it  had  risen  owing  to  epidemic  influenza, 
the  lowest  rate,  1884,  having  been  10 '6  per  thousand.  It  varies 
considerably  according  to  locality-  In  some  parts  of  England 
where  health  is  the  main  object  considered,  it  has  been  as  low 
as  9  per  thousand ;  in  others  where  the  chief  objects  are  manu- 
facture, trade,  or  money-making,  it  has  been  30  per  thousand. 
The  death-rate  is  susceptible  of  considerable  modification,  and 
we  know  how  it  may  be  increased  or  diminished ;  it  behoves 
the  nation  to  exert  its  power  and  stand  credited  with  the  lowest 
figure-  In  fact,  it  is,  within  certain  limits,  at  our  own  control, 
and  whether  the  people  shall  die  at  the  rate  of  13  or  23  per 
thousand  depends  on  how  we  recognise  our  responsibility  and 
nut  in  force  sanitary  regulations.  It  is  mainly  a  question  of 
imance.  Our  sanitarians  can  say  how  it  is  to  be  done  and  are 
peipetuallv  saying  it,  but  more  money,  more  faith,  more  energy 
are  needed  to  deal  with  this  question  satisfactorily. 


*  In  the  Re^stnir-Gener&rs  quarterly  return  for  the  second  quarter  of 
1898  it  efttimated  at  31.3'd7,U78. 
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The  death-rate  has  falleu  pro]>ortionately  more 
tlmn  among  the  rural  population.  In  1861—70  the  town  aeatn- 
rate  was  524*8  jwr  thousand  whilst  the  countiy  was  19*7,  but  in 
1891-95  the  town  rate  was  19-5  and  the  country  17*3— in 
both  cases  a  diminution  but  more  marked  in  the  urban^  pnK 
bably  because  ^nitation  was  better  in  the  towns  than  in 
countrj\ 

There  is  a  leading  article  in  the  Standard  of  June  23rJ 
stating  that  the  death-mte  fur  London,  one  of  the  healthiest 
cities  in  the  world,  for  the  pre\ious  week  had  been  13*8  pr 
thousand,  the  lowest  for  five  years  with  the  exception  of  one 
wx^ek  in  July  last  year,  when  it  was  13'5»  This  shows  that 
improvement  has  taken  place  of  late  years,  for  in  1855  it  was 
24'3  per  thousand,  in  1887  it  w^as  19*3,  and  two  years  later 
it  was  17  "3* 

The  tendency  to  migrate  to  towns  no  doubt  helps  to  reduce 
the  general  health,  and  it  would  be  well  to  discourage  this  as 
much  as  social  and  economic  requirements  will  penuit ;  for  .i 
strong  and  healtliy  peasantry  is  more  conducive  to  the  nationiLl 
welfare  tlmu  a  weakly  urban  population. 

The  registration  system  came  into  force  the  year  of  tlie 
Queen's  accession  under  the  auspices  of  Dr,  Farr,  and  it  i& 
since  then  that  vcq  have  been  able  to  get  accurate  vital  s\ 
tistics,  upon  which  depends  our  knowledge  of  the  state 
public  health,  and  from  which  also  we  can  estimate  the  mean 
expectation  of  life.  Statistics  show  that  in  1838  to  1854 
mean  expectation  of  life  was  for  males  39 '81,  for  females  41 
years.  From  lH71-8n  it  had  increased  to  41*35  for  mal< 
44*(>6  for  females.  *^Wheu  Dr,  Farr  commenced  his  labo) 
the  mean  duration  of  life  in  Surrey  was  45  years.  It  was  not 
more  than  37  years  in  the  Metropolis  and  26  years  in  Liver- 
pool, Now,  the  mean  duration  of  life  throughout  the  wliol 
of  England  and  Wales  is  higher  than  the  first  named  figures." 
Dn  Tatham,  in  the  Registrar-Generars  report  for  the  Ij 
ten  years,  gives  the  mean  expectation  of  life  for  males  as  43'7, 
females  47*2  years.  From  a  comparison  of  the  tables  of  1.^41 
and  1881-90,  it  will  be  seen  that  tliis  has  increased  both  for 
males  and  females  up  to  the  age  of  30,  but  diminished  after 
that  age. 


3rd    1 


Age. 

1841. 

1881—90. 

1641. 

1881-901 

20 

39'88 

40-27 

40-81 

42-44 

30 

33-13 

32-52 

34-25 

34-76 

40 

2(5-56 

25-42 

27-72 

27-60 

50 

20-02 

18-52 

21-07 

20-56 

*  Pmctittoaerr  June,  16^,  p.  704, 
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the  preservation  of  life  depend*     The  disastrous  effects  of  th^ 
want   of  such  precautionary  measures   on   our  Army  in  the 

Crimea  led  to  the  appointment  of  a  Royal  Commission  t9 
enquire  into  the  sanitary  condition  of  the  British  Army,  and 
to  tlevise  measures  for  remedying  such  defects  as  might  bel 
revealed.  And  here  I  may  say  that  tlie  result  of  that  Commis- 
sion was  that  the  mortality  of  the  British  Army  has  falleaj 
from  16  or  18  to  t>  or  less  per  thousand.  In  1859  this  enquir 
was  extended  to  India ;  first  to  the  European  and  subsequently  ^ 
to  the  Native  Army  and  jail  and  civil  population.  The  enquir)'  . 
having  to  deal  with  a  large  body  of  men  the  conditioDs  ofj^l 
whose  lives  w^ere  well  known,  a  vast  amount  of  reliable  iiifor»^H 
mat  ion  was  obtained ;  and  it  was  ascertained  as  one  result  of 
the  investigation  that  the  ordinar\'  death-rate  of  the  British 
soldier  had  stood  for  a  long  period  of  time  at  the  appalling 
figure  of 

84-6  per  1000  from  IHfJO— 1830 

56-70       „  „     1830—1856- 

It  resulted  in  certain  sanitarj"  changes  and  improvements  in 
the  housingj  clothing,  food»  occupation  and  discipline  of  the 
soldiers,  which  were  followed  by  a  signal  decline  in  the  death*| 
rate,  though  marked  by  fluctuations  :— 


1886 

...     15-8  per  1000 

18111     ., 

.     15-89  per  1000 

1887 

...     14-20       „ 

1892     ,. 

.     17-07        „ 

1888 

...     14*84 

1893     .. 

.     lL>-(51         „ 

1889 

...     l(i-(>0 

18114     .. 

.     1O07 

1H90 

.      13-54       ,,          1 

1895     .. 

.     15-2(3 

It  has  been  even  lower,  down  to  10  per  thousand,     Epidemii 
such  as  fever,  cholera,  &c.,  disturb  the  regularity  of  the  death- 
rate,  but  it  is  ceitaiu  that  on  the  whole  there  has  been  great 
reduction  of  this. 

If  we  roughly  estimate  the  value  of  a  British  soldier  m^ 
£1U0,  a  simple  calculation  will  show  the  amount  of  gain  in  tlie^f 
value  of  lives  saved,  to  say  nothing  of  the  suffering  and  in-™ 
vahding  avoided. 

I  confine  myself  liere  to  a  simple  reference  to  one  form  of 
preventible  disease  which  has  recentl}^  attracted  much  public 
notice,  as  it  seriously  menaced  the  efficiency  of  the  army  in 
India,  Its  rapid  increase  was  attributed,  erroneously,  I  believe, 
to  the  suppression  of  a  Contagious  Diseases  Act  which  could 
only  from  the  nature  of  things  have  been  of  very  limited 
application  in  that  country.  But  even  granting  that  it  may 
have  been  to  a  certain  extent  concerned,  the  main  causes  are 
to  be  sought  far  more  probably  in  the  absence  of  other  pre- 
ventive measures  rather  within  the  sphere  of  military  discipline 
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As  attention  has  been  directed  to  this,  as  well  as  to  other 
possible  causes,  it  is  to  be  hoped  that  the  evil  may  be  controlled. 
The  death-rate  of  the  Native  Army  does  not  shew  so  great 
a  diminution,  but  here  too  there  is  improvement. 

In  1889  the  death-rate  was  12*94  per  thousand. 

„  1890  „  „  15-91 

„  1891  „  „  15-44            „ 

„  1892  „  „  14-97 

,,1893  „  „  10-29 

„  1894  „  „  10-76 

„  1895  „  „  11-60 

,  Another  class  about  which  we  have  reliable  statistics  is  the 
jail  population,  and  here  the  mortality  is  higher,  despite  sani- 
**7  measures.     For  example — 

In  1889  it  was  36*56  per  thousand. 
„  1890      „     31-49  „ 

„  1891      „     31-89  „ 

„  1892      „     36-83  „ 

„  1893      „     25*01 
y,  1894      „      31-87  „ 

,,1895  „  27-61 
jj^^iie  high  rate  of  sickness  and  mortality  in  the  Indian  jails 
^£^  l>een  a  subject  of  anxious  consideration  to  the  Government 
jj  ^Xidia  and  the  sanitary  authorities.  No  pains — I  may  say 
jj^^^^qpense — are  spared  in  dealing  with  it.  The  abnormal  con- 
^^^J^tis  of  prison  life,  and  perhaps  occasional  defects  in  archi- 
g^^^tiral  construction,  may  in  some  measure  account  for  it, 
j^  ^    the  probability  is  that  were  not  every  sanitary  precaution 

^^y  enforced  the  mortality  would  be  higher  than  it  is. 

J    "^-5  r^ards  the  vast  civil  population  we  have  not  only  got  to 

^^^^  with  epidemics,  famine  and  long  established  modes  of  living, 

^^^ch  obstruct  improvement,  but  also  with  ignorance,  prejudice 

r^^  relimous  scruples,  which  tend  to  make  the  natives  doggedly 

^^^%t  all  measures  taken  for  the  amelioration  of  their  condition. 

^^y  persist  in  their  ancestral  modes  of  social  life,  resist  all 

^l^tiges,  and,  as  we  have  lately  seen,  have  risen  in  revolt  against 

y^^  well-meant  measures  devised  by  authority  for  saving  them 

^m  plague,  cholera,  and  other  pestilence.  Their  indolent  habits, 

P'^juoiced  minds  and  fatalistic  creed  all  stand  in  the  way,  but 

^^n  the  natives  of  India  are  being  gradually  educated  into  a 

"?tter  comprehension  of  the  value  of  sanitary  measures,  and,  as 

wine  progresses,  it  is  to  be  hoped  that  under  the  firm  and 

judicious  administration  of  the  authorities,  sanitation  may  prove 

^  beneficial  to  them  as  it  has  been  to  others.     Thougn  we 

'^Bow  that  improvement  is  in  progress  it  is  not  so  easy  to  shew 
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by  Btatistics  the  aetnal  rates  of  mortality  of  the  vast  civil^ 
population,  because  so  many  disturbing  causes  exist ;  and  though 
registration  is  greatly  improved  there  is  not  the  accuracy  and 
reUability  that  belong  to  the  retm*ns  of  the  army  and  jail 
population,  which  are  all  under  supervision  and  control. 

Referring  to  the  published  mortality  returns  during  the 
period  between  1882  and  1895,  they  have  oscillated  between 
23  and  33  jier  thousand.  This  is  after  all  not  a  very  high 
deatli-rate  considering  the  circumstances,  but  is  susceptible  of 
diminution,  and  this  I  trust  will  take  place. 

Since  186ti  a  well-organised  sanitary  department  has  esdsted 
and  ever)'  effort  is  made  to  give  effect  to  it3  t^aching^  whiUt 
the  ample  and  carefully  constructed  reports  by  the  Chief  Com- 
missioner, as  well  as  those  of  subordinate  local  governments 
and  municipalities,  afford  ample  data  upon  which  to  construct 
preventive  measures,  and  at  the  same  time  shew  that  public 
health  forms  one  of  the  most  important  considerations  of  the 
Government, 

The  annual  Report,  of  the  Sanitary  Commissioner  with  the 
Government  of  India  for  1892  shews  that  out  of  a  re^stereJ 
population  of  217,255,655,  4,621,583  died  of  fevers.  Compare 
this  with  the  year  1895,  when  out  of  a  registered  population 
of  22(>,010,428  (note  the  increase)  there  was  a  death-rate  from 
fevers  of  4,266,293.  These  returns  fluctuate,  but  at  any  rai« 
the  figures  shew  a  tendency  towards  improvement.  How  mach 
more  fatal,  fever  is  than  any  other  disease  is  shewn  by  the 
following  figures  for  1892; — 

Fevers  caused  4,621,583  deaths. 

Cholera    „  .„         ...        727,493       „ 

Dvsenter>^  and  diarrhoBa  caused     234,370       „ 
Small-pox  „         101,121       „ 

The  plague  which  has  appeared  in  India  within  the  last  two 
years,  ancl  has  so  largely  added  to  the  death-rate  in  certain 
localities,  its  mo<les  of  invasion,  diffusion,  and  recrudescence, 
are  all  being  carefully  studied,  and  already  it  has  been  sheiini 
to  be  amenable  to  sanitary  laws  like  other  epidemics;  w^e^may, 
therefore,  hope  to  ultimately  control  and  get  rid  of  it  altogether, 
though  there  is  reason  to  fear  that  this  will  not  take  place  for 
some  time  to  come. 

It  is  satisfactory  to  know  that  the  etiology  of  cholert. 
plague,  and  fevers  is  being  carefully  investigated  by  competent 
observers,  and  we  are  warranted  in  believing  that  we  are 
approaching  the  solution  of  important  problems  of  ultimate 
causation  of  disease  which  have  hitherto  remained  without 
satisfactory  explanation,  and  the  knowledge  of  wliich  will  eni^ble 
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US  to  constnict  our  measures  for  prevention  upon  an  even  more 
assQied  basis  than  they  occupy  at  present. 

hi  connection  with  the  subject  of  sanitation  and  preventive 
medicine  in  India,  one  may  not  omit  to  refer  to  the  names  of 
its  great  pioneers,  such  as  Ainsley,  who  wrote  as  early  as  1788 
wm  measures  for  the  protection  of  the  health  of  soldiers; 
Banald  Martin,  who  was  one  of  the  foremost  pioneers  in  India 
AS  he  was  in  this  country,  and  to  whose  initiation  many  of  the 
sanitirjr  measures  now  in  force  in  both  countries  are  due ;  later 
on  J.  M.  Cunin^ham,  Bryden,  Cornish,  Hewlett,  Ewart, 
D.  Cunningham,  Vandyke  Uarter,  Simpson,  Manson  (China), 
whose  investigations  into  the  causation  of  malarial  fevers  have 
JQstl^  excited  so  much  attention ;  and  to  these,  did  time  permit, 
I  might  add  a  number  of  names  of  younger  men  to  whose 
Admirable  work  I  gladly  bear  testimony. 

I  hare  already  noticed  the  great  progress  that  has  been  made 
^  late  years  in  the  knowledge  of  the  etiology  of  disease.  This 
is  not  tbe  time  or  place  in  which  to  describe  or  dilate  on  the 
vtrioQs  steps  by  which  it  has  been  or  is  being  acquired ;  but 
one  must  not  omit  to  acknowledge  that  its  importance  in  rela- 
tion to  hygiene  and  as  a  scientific  basis  on  which  to  found  anv 
ittioual  system  of  proceeding  with  regard  to  prevention  as  well 
^  cure  of  disease  is  incalculable,  for  without  it,  although  em- 
puical  methods  may  be  of  some  value,  no  real  progress  can  be 
"^intained. 

It  is  impossible  to  exaggerate  the  value  of  these  researches, 
^Mch  have  already  led  to  the  antiseptic  methods  of  preventing 
the  noxious  action  of  micro-organisms  and  their  products,  ana 
^  the  knowledge  of  the  immunising  or  curative  effects  produced 
Y  inoculation  of  the  attenuated  virus,  toxins  or  antitoxins 
(hlood  serum  therapeutics),  as  well  as  to  the  aid  that  has  been 
horded  to  diagnosis.  Already,  indeed,  important  practical 
'^ults  have  been  obtained. 

^  I  am  indebted  to  Dr.  A.  Macf  adyen,  the  able  Director  of  the 
Jpstitute  of  Preventive  Medicine,  himself  one  of  the  most 
"Anguished  workers  in  bacteriology,  for  the  following  lucid 
fj^unt  of  the  progress  already  made  in  the  application  of 
pteriological  science  to  the  prevention  and  treatment  of 
^^^'^ase,  and  which  holds  out  promise  of  further  advance  in  this 
^t  important  branch  of  science.  The  successful  establish- 
'"^^nt  of  the  Bacteriological  Department  of  the  Institute  as 
^dl  as  of  that  of  the  Boyal  Colleges,  is  an  earnest  of  further 
^^^elopment  in  our  own  country  of  a  branch  of  scientific  enquiry 
*liich  is  obviously  of  such  vital  importance  to  public  health 
^d  to  those  interests  with  which  this  Congress  is  so  closely 
<:onc8med. 
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"  There  can  be  no  better  memorial  to  Jenner  than  to  carry  on  his 
work  in  Ma  spirit.  The  fresh  impmlse  to  this  was  derived  from  the 
tabuurs  of  Paat'eur  and  Koch,  who  not  only  demonstrated  the  part 
that  living  agents  play  in  the  causation  of  disease,  but  also  gave  u* 
the  methods  whereby  these  might  be  investigated.  In  tbia  way  the 
foundations  of  bacteriology  were  laid. 

The  main  problems  connected  with  the  cansation  and  preventioa  r« 
of  disease  and  many  sanitary  (questions  are  bacteriological  in  their M 
nature,  whilst  some  of  the  most  pressing  questions  connected  with 
water  and  sewage  are  of  a  biological  character.  The  soil,  air,  and 
water,  as  well  as  our  food,  have  to  be  considered  as  possible  media  fo 
harbouring  and  conveying  the  living  germs  of  disease. 

The  question  of  questions  has  been  that  of  iminunitj  to  dise 
We  know  that  animals  are  insusceptible  to  certain  diseases  that  affecil 
man,  and  that  the  converse  holds  good.  We  also  know  that  certain 
individuals  remain  unaffected  in  times  of  epidemic,  thou^jh  equally 
exposed  to  the  infection.  Further,  that  recovery  from  certaia 
dise^asea  protects  the  individual  against  a  subsequent  attack  of  the 
same  disease* 

The  attempt  has  l>een  made  to  follow  nature's  methods  in  the 
hope  of  protecting  the  system  from  the  attack  of  a  diseai^e  or  of 
alienating  its  symptoms.     The  discovery  of  the  principle  of  vaccin 
tion  for  small-pox  remained  a  unique  achievement  until  the  suce€ 
ful  isolation  of  the  living  agents  in  many  infections  diseases  render 
it  possible  to  work  with  greater  certainty  of  success  in  this  Held. 

The  attempt  \^as  made  to  use  the  modified  living  virus  to  produce  i 
mild  attack  of  a  diseat>e  with  a  view  of  protecting  the  system  againil 
infection  with  the  fully  virulent  virus,  e.p\^  Pasteiirs  attenuate 
anthrax  vaccine  for  cattle. 

The  endeavour  was  alpo  made  to  use  as  a  vaccine,  substance* 
which  no  longer  contained  the  Jiving  organisms,  but  their  product*. 
Bacterial  tojdns  of  varring  origin  have  been  experimented  with  for 
the  purpose,  f .7.,  products  obtained  from  the  cultures  or  the  bodies  of 
pathogenic  bacteria ;  as  in  the  case  of  the  cholera  and  typhoid  fever 
<>rganisms,  and  more  recently  the  disintegrated  bodies  of  tubercle 
hwicilti. 

The  results  are  not  yet  of  a  final  character,  though  much  hopel 
work  i?H  being  done  in  connection  with  cholera  asiatica,  enteric  i'ev 
and  tuberculosis. 

The  greatest  modem  advance  in  the  treatment  of  disea^  has  been 
the  introduction  of  serum  therapeutics  through  Behring*s  laboura^. 
which  have  found  their  special  application  in  connection  witk, 
diphtheria  and  tetanus. 

Diphtheria  and  tetanus  may  be  described  as  toxic  diseases, 
much  as  the  general  intoxication  of  the  system  due  to  the  poisonoi 
products  of  the  diphtheria  bacillus  or  the  tetanus  bacillus  outweigbe, 
in  gravity  the  local  action  of  these  organisms  at  the  seat  of  infection. 
These  bacilli  wdien  cultivated  in  suitable  media  produce  the  simn 
toxins  that  they  elaborate  in  the  body,  and  it  is  these  toxins  whiclv 
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•ure  utilized  for  iinnmiiizing  purposes*  The  aninial  us4^d  is  iisiiaUy 
tbe  horse,  which  after  treatmeat  with  progressively  increasing  doaes 
of  tbe  toxin  becomes  ultimately  insusceptible  to  otherwise  &tal  doses 
of  these  poisonous  products.  The  anmial  is  then  said  to  be  *  im- 
mune,' in  virtue  of  antitoxic  bodieM  produced  in  its  system  through 
the  introduction  of  the  toxins.  The  blood  serum  of  tbe  immunized 
anirnal  contains  the  antitoxic  bodies  in  large  i]uautity,  and  can,  when 
tnmsf erred  to  other  susceptible  animals,  confer  a  like  protection 
in  virtue  of  tbe  immuoiziDg  substances  it  contains.  The  methoil 
adopted  is  appnvpriately  termed  *  blood  serum  therapeutics."  This 
procedure  is  technically  koown  as  *  passive'  immunity,  i.e.,  the 
Animal  has  not  to  go  through  an  attack  of  tbe  specific  disease  in 
order  to  acquire  protection. 

The  hodies  that  are  produced  in  the  course  of  immunizing  a  horse, 
aay  to  diphtheria^  are  called  antitoxins,  because  they  act  not  i<o  much 
oa  the  fipecilic  microbe  as  on  its  products.     In  the  course  of  an 

I  attack  of  such  a  disease  the  human  body  elaborates  similar  substances, 

I  which  are  in  a  certain  sense  antidotes*     If  formed  in  a  ^iufficient 

atit}'  a  neutralization  of  the  toxins  that  are  being  formed  by  the 

jibe  in  the  system  occurs  and  recovery  takes  place.      At  the 

sis'    nature   effects    a    procef^s    of    self-immu nidation.      In    the 

[<dder  mei  iiod;?  it  was  sought  to  produce  immunity  by  inducing  a  mild 
attack  of  the  disease.  In  the  case  of  blood  serum  therapeutics,  im- 
munity is  brought  about  by  introducing  into  tbe  system  ready  formed 

'^antitoxiits*  from  a  previously  immunized  animal,  and  the  result,  if 

I  Auooessfiil,  is  an  immediate  one.  The  immunity  is  transient  however, 
lasting  onJy  a  few  weeks. 

The  preparation  of  such  antitoxic  sernms  has  only  a  prospect  of 
success,  wlien  the  poison  to  which  the  fatal  effects  of  the  illness  are 

►  -due  is  known,  and  can  be  obtained  of  an  adequate  strength  for 
immnnizing  purposes.  This  has  been  the  case  in  diphtheria,  tetanus, 
and  snake  poi^ioning,  and  hence  the  moat  encouraging  re^sults  that 
have  been  obtained  are  in  connection  with  these  coni plaints. 

Experiment  has  shown  that  an  antitoxin  can  act  both  as  a  pi'e- 
veotive  and  curative  agent.  Thus,  in  the  case  of  experimental 
tetanus,  the  serum  from  a  previously  imaiunized  animal  when  injected 
into  a  guinea-pig  is  not  only  able  to  prevent  the  disease  hut  also  to 
cure  it,  even  when  tetanus  sym|>toms  have  supervened. 

It  is  in  connection  with  diphtheria  tlint  the  most  successful  results 
have  been  obtained  in  man.  The  Imperial  Board  of  Health,  Berlin, 
has  publi?thed  j^tatistics  in  relation  to  diphtheria,  which  deal  with 
9,dSI  cade^  treated  in  hospitals  with  diphtheria  serum  from  AjiriJ, 
1^*Jd,  to  March,  1896,  and  shew  that  for  every  US  cases  that 
recovered  3  died.  In  previous  years  before  the  serum  was  used 
there  were  on  an  average  6  deaths  for  every  16  recoveries.  The 
mortality  was  accordingly  reduced  by  one  half. 

Tbe  diphtheria  serum  has  also  preventive  properties,  and  can  be 

I  ^ised  for  bnmunizing  healthy  persons  exposed  to  infection. 

In  the  case  of  tetanus  in  man  the  results  have  hitherto  not  been 

.80  satis factorv-     This  mav  be  due  to  the  fact  that  the  serum  has 
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not  been  of  sufficient  antitoxic  strength,  or  because  the  disesae  ^ 
too  far  advanced  previous  to  its  emplojment. 

In  all  eaaes  the  best  results  are  obtained  by  the  earliest  pos^fible 
use  of  the  antitoxic  serum, 

The  facts  that  seem  proved  are^  that  in  human  disenses  chaiiictenfed 
by  an  intoxieatian  of  the  system,  immunity  occurs  at  the  moment  of 
recovery,  and  that  by  the  artificial  iijtrodiiction  of  the  substaneei  to 
whieb  this  immunity  is  due  it  is  possible  to  prevent  or  cure  such 
infections. 

If  this  be  so  the  present  endeavours  of  bacteriologists  are  based 
on  Nature's  methods,  and  we  can  confidently  look  forward  to  ^till 
greater  achief  ements  in  the  field  of  serum  therapeutics. 

Bacteriolog}^  1ms  also  supplied  agents  which  are  of  proved  value  in 
the  diagnosis  of  certain  diseases.  Thus  MaU^n^  a  preparation  fram 
the  glanders  bacillus,  is  successfully  used  for  the  early  diagnosis  of 
this  disease.  Tuberculin,  a  similar  preparation  from  the  tubencl^f 
bacillus,  allows  of  an  early  diagnosis  of  the  disease  in  cattle*  An 
early  diagnosis  enables  one  to  adopt  timely  preventive  measurea,  aud 
therein  is  tbe  great  value  of  tuberculin,  inasmuch  as  we  are  here 
dealing  with  a  communicable  disease  between  man  and  animals* 

Bacteriology  has  also  rendered  valuable  help  in  tbe  diagnosis  of 
diphtheria  and  typhoid  fever,  and  medical  men  and  sanitary  authori- 
ties are  now  largely  availing  them.seh  es  of  this  help. 

The  yearly  increase  in  the  work  the  British  Institute  of  Preventive 
Medicine  in  asked  to  undertake  on  behalf  of  sanitary  authorities 
demonstrates  how  keenly  alive  they  are  becoming  to  the  importance 
of  adopting  tbe  latest  methods  calculated  to  safeguard  tbe  health  of 
the  community.'* 

Evidently^  a  great  future  is  before  preventive  medicine,  and  ' 
we  may  confidently  look  to  the  eminent  men  of  science  who  are 
now  pursuing  with  such  indefatigable  zeal  their  researches  intaj 
the  mysteries  of  bacteriology  for  its  fulfihnent.  But  those  whol 
admire  and  appreciate  their  work  the  most,  and  look  forward] 
liopefull}'  to  its  results  ai-e  anxious  that  progress  should  not  be^ 
retarded  by  hasty  deduction  and  premature  generalisation. 
wliicli  may  only  end  in  disappointment. 

I  venture  to  suggest  that  however  great  may  be  the  import* 
ance  of  the  study  of  bacteriolog}^  and  the  various  conclusions 
resulting  from  it  with  regard  to  the  origin,  diffusion,  and 
prevention  of  disease,  there  are  other  factors  of  no  less  im- 
portance to  be  considered,  and  it  can  only  be  by  the  study  of 
all  thes*^  that  we  can  hope  to  arrive  at  the  complete  knowledge 
which  will  enable  ns  to  fulfil  the  requii^ments  of  sanitarj'" 
science.  Whilst  on  the  one  hand  it  is  of  the  utmost  signifi* 
cance  that  w^e  should  be  able  to  demonstrate  the  actual  cause, 
whether  a  micro-organism  or  not,  on  the  other  hand  it  is  not 
of  less — nay,  from  a  practical  sanitary  point  of  view  it  is  of 
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more— importance  that  we  should  know  all  the  conditions 
under  which  this  cause  becomes  effective.  It  is  not  enough 
that  we  know  the  seed,  but  it  is  necessary  that  we  should  luso 
know  the  nature  of  the  soil,  the  meteorological  and  other  con- 
ditions which  determine  whether  it  is  to  grow  and  multiply  or 
to  remain  inert  and  harmless.  If  one  can  learn  how  to  destroy 
the  seed  or  sterilize  the  soil  in  which  it  attains  its  full  develop- 
ment, or  if  we  can  neutralise  the  favouring  conditions  and  so 
prevent  or  impede  its  growth,  then  we  shall  have  solved  a  great 
pioblem,  and  conferred  a  lasting  benefit  on  mankind. 

Much  of  this  has  already  been  done,  and  the  splendid  work 
of  Pasteur,  Davaine,  Koch,  Lister,  B.  Saunderson,  Sims  Wood- 
head,  and  their  followers,  has  added  and  is  almost  daily  adding 
to  the  knowledge  which  confirms  the  hope  that  the  consumma- 
tion 80  devoutly  to  be  desired  will  be  achieved,  that  zymotic 
disease  will  be  minimised,  that  life  will  be  prolonged  nearer  to 
the  natural  term  of  human  existence,  and  that  man,  in  short, 
^  no  longer  be  subject  to  the  curse  of  dying  before  he  has 
reached  the  prime  of  life. 

It  cannot  be  doubted  that  The  Sanitary  Institute  has  already 
done  excellent  work,  and  has  contributed  its  share  to  the 
Jjdvance  which  public  health  has  made  since  its  foundation. 
P*e  Spirit  of  Hygeia  is  abroad,  and  measures  for  preserving 
health  and  preventing  disease,  which  at  no  very  distant  period 
in  the  past  were  looked  on  as  mere  hypotheses,  are  now,  thanks 
*y  the  teaching  of  this  Institute  and  others  of  a  similar 
^^^'^ter,  and  notwithstanding  the  obstacles  to  research  arising 
!^*  of  ill-considered  sentimental  opposition,  regarded  as  of  vital 
^P^rtance,  and  an  integral  part  of  the  basis  of  the  system  of 
administration  on  which  the  public  health  depends. 
,  *  Cannot  conclude  this  address  without  expressing  a  hope 
wJat  the  proceedings  of  this  Congress  now  assembled  may  add 

^^y  to  the  influence  of  the  work  of  The  Sanitary  Institute, 
^^  widely  diffuse  the  opinions  and  teaching  of  the  numerous 
^^n  of  science  who  are  associated  here  ana  elsewhere  in  the 
^*^^c  against  insanitation,  and  in  the  great  humanitarian 
P^ject  of  furthering  not  only  the  health,  out  the  moral  and 
^terial  welfare  of  our  own  country  and  of  all  the  world. 
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FOOD    PRESERVATIVES. 


There  is  a  .subject  of  much  intere.st  and  importance  fnmiai 
sanitary  point  of  view  which  has  necessaj-ily  occupied  much  of  j 
my  attention,  but  which  hitherto  has  not  received  that  c<m»| 
sideration  in  om'  sanitary  jTuthcrings  which  it  deserves  j  I  refe?  j 
to  the  use  ami  effect  on  ht^alth  of  certain  Fotxl  Pivservativea, 
some  of  which  possess  additional  interest  from  their  comimra-  j 
tively  recent  introduction^  tlie  rapid  and  enormous  development  I 
of  their  application,  their  chemical  composition,  and  the  nn*j 
cci*tainty  of  their  physiological  effects. 

Atlmitting  that  the  preservation   of  fm>d   is  absolutely  ue-| 
cessary,  we   may  yet   properly  consider  whether  the  methods! 
adopted  are  such  as  commend  tlieniselves  to  approval  or  not,  or 
whetlier  certain  of  them  should  not  be  forbidden,  or  at  least 
strictly  regulated. 

Besides  what  may  be  ealle<l  the  natural  preservatives,  there  ' 
is  a   class  of  cliemical  substances   called   Antiseptics,      Their 
operation  varies  considerably  ;  in  some  cases  they  act  simply  by  J 
combining  more  or  less  tirinly  w^itli  water;  in  others  by  eo* 
gidating  albumen  which  is  one  of  the  nitrogenous  ingpedienta 
of  food  most  prone^  in  the  pi^senee  of  moisture,  to  putrefactive"^ 
clmnge ;  in  others  they  act  by  preventing  the  development  of 
ferments^  or  by  killing  any  that  exist.  ^M 

Food  preservation  is  naturally  an  art  of  very  ancient  origin,  ^B 
and  is  common  to  ever}'  country  in  the  world  in  some  form  or 
other.  The  principal  methods  for  effecting  it  are  by  (I) 
Drying  fheat),  (2)  Smoking,  (3)  Salting,  (4)  Sugar  and  Vinegar, 
(5)  Exclusion  of  air,  (6)  Certain  mineral  or  organic  antiseptics, 
(7)  Cold. 
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The  necessity  for  the  preservation  of  food  depends  on  the 
two  facts,  that  it  is  in  many  cases  indispensable  to  store  it  till 
wanted,  especially  for  use  in  the  Army  and  Navy  for  long 
expeditions^  and  even  during  transport  from  one  part  of  the 
world  to  another;  and  that  from  its  organic  and  complex 
nature  it  is  very  prone  to  decomposition. 

Now  we  know  that  in  order  to  bring  about  this  change  the 
rimultaneous  action  of  four  agents  is  required;  water,  air,  a 
certain  degree  of  heat  and  the  action  of  certain  micro-organisms. 
If  the  concurrent  action  of  these  be  destroyed  by  the  removal 
of  one  of  them,  decomposition  is  prevented,  and  it  is  on  the 
recognition  of  this  truth  that  several  processes  of  food  pre- 
servation are  based ;  for  instance,  by  the  process  of  drving  or 
the  removal  of  water,  by  the  exclusion  of  air,  or  by  the 
abstraction  of  heat  and  so  lowering  the  temperature  beyond 
«  certain  point 

Such  is  the  case  with  articles  of  food,  whether  vegetable  or 
*winal,  bat  the  larger  quantity  of  nitrogenous  matters  in  the 
latter,  and  their  more  complex  chemical  composition  cause  them 
^J^  the  more  readily  into  fermentation  or  putrefaction. 

The  powerful  predisposition  to  change  conferred  by  water  is 

•^Ji  in  milk  and  all  succulent  substances,  while  with  the  cereals, 

<^taining  little  water,  ordinary  careful  storage  is  sufficient  for 

*J®*r  preservation.     The  removal  of  water  alone  therefore  for 

^M>reservation  of  certain  kinds  of  food  is  very  common. 

-Inlying   as   a  method    of    preservation    receives    abundant 

'^^^stration  in  the  vegetables  and  fruits  which  so  commonly 

^^  in  our  markets,  and  are  articles  of  daily  consumption ;  in 

i®  stock  fish,  as  dried  cod  fish  is  called,  and  in  Pemmican, 

Ap!'9^h  and  came  secca,  or  dried  meat  of  South  America  and 

fHca,  as  well  as  of  northerly  regions.     In  such  cases  only,  or 

^*icipally,  the  heat  of  the  sun  is  taken  advantage  of.    Familiar 

r^^ples  of  dried  fruits   are   seen   in   figs,   raisins,   currants, 

^^xies,  dates,  and  many  other  products  of  the  vegetable  world. 

k»  Sometimes  artificial  heat  produced  by  the  burning  of  certain 

^»  ^ds  of  green  wood  of  an  aromatic  character  is  used,  and  in 

^^se  instances  the  heat  is  assisted  by  the  smoke  which  contains 

^in  antiseptic  principles,  such  as  creosote  in  small  Quantity. 

^    Smoking  is  one  of  the  older  and  more  restricted  lorms  of 

^^^^servation,  and  like  drying  and  salting  is  proved  by  experience 

^  be  unobjectionable. 

Salting  is  the  most  generally  employed  method  of  preserving 
^Iny  kinds  of  food,  especially  meat,  fish  and  eggs,  and,  among 
T^getable  substances,  gherkins  and  olives.  It  is  probably  also 
*he  most  ancient,  as  well  as  the  most  universal  method. 

Besides  being  a  very   efficient  preservative,   salt  is  a  very 
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suitable  one  to  employ  for  various  reasons.  In  the  first  place  it 
is  a  natural  and  indispensable  ingredient  of  the  animal  body 
which  contains  roughly  about  ^  ll>.  of  it,  to  supply  which,  an 
adult  takes  with  his  food  |  oz.  a  day ;  it  is  never  absent  from 
tlie  tissues  and  certain  fluids  and  secretions  and  is  therefort^l 
absolutely  essential  to  life ;  it  is  indeed  to  be  regarded  as 
mineral  food,  as  necessar}'  to  the  constitution  and  repaur  of  the' 
body  as  lime  or  phosphorus,  or  the  organic  elements  themselves. 
The  salt  licks  which  wild  cattle  wnll  go  miles  to  visit  show  how  , 
powerful  is  their  instinctive  desire  for  salt,  and  probably' 
explains  why  cattle  iu  farm  yards  will  drink  the  filthy  con- 
taminated puddles  there  in  preference  to  nurer  water  which  k 
^  equally  accessible.  Secondly  it  is  agreeable  to  the  taste,  on 
^  indispensable  quality  in  food,  without  which  it  would  be 
ungrateful  and  indigestible.  It  fm-uishes,  after  decomposition 
in  the  body,  hydrochloric  acid  to  the  castric  juice  and  the  ■ 
chlorine  of  the  chloride  of  potassium,  \vluch  is  found  in  the! 
red  corpuscles  of  the  blood  and  in  muscle,  while  it  provides 
sodium  for  the  soda  salts,  so  characteristic  of  bile*  and  for  the 
phosphate  of  soda  always  present  in  the  blood.  The  action  of 
salt  m  preserving  meat  is  considered  to  be  due  partly  to  tlie 
property  which  it  possesses  of  removing  the  w*ater  and  juices^ 
so  that  it  withdraws  one  of  the  four  agents  which  I  have 
alreatly  enumerated,  and  the  co-operation  of  which  are  essential 
to  decomposition,  and  partly  in  contracting  the  tissues  and 
rendering  the  albumen  less  susceptible  to  change;  but  in- 
dependently of  these  actions  it  is  to  a  certiilu  extent  antiseptic 
in  its  properties,  though  not  sufliciently  so  to  be  injurious, 
unless  used  in  unmistakeable  excess. 

I  need  only  mention  the  effect  of  sugar  in  preserving  fruits, 
condensed  milk  and  meat,  while  vinegar  has  a  still  more 
restricted  but  perfectly  unobjectionable  a]»plication. 

Exclusion  or  air,  with  its  attendant  sterilisation  and  exclusion 
of  bacteria,  is  a  means  of  food  nreservatiun  which  has  been  iu 
use  for  a  long  time,  and  it  acts  by  the  withdrawal  or  exclusion 
of  that  elementary  constituent  of  the  air  whicli  is  more  or  less 
necessary  to  the  process  of  decay,  viz.,  oxygen. 

There  are  many  ways  of  effecting  the  exclusion  of  air,  the 
majority  of  them,  however,  being  only  imperfect  and  temporary 
in  their  action.  For  meat,  coatings  of  gelatin  or  of  glycerine 
or  a  combination  of  the  two  have  been  employed,  of  collodion 
and  of  paraffin  wax.  Certain  salts  having  a  strong  tendency  to 
combine  chemically  with  oxygen  such  as  the  sulphites  of  lime, 
magnesia,  and  soda,  have  been  used  either  in  solution  or  in 
powder*  The  sulphite  of  lime  in  the  latter  form  is  jwpidarly 
know  as  '*meat  preserver'*  and  may  be  of  much  advantage  iu 
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h<Mueholds  in  preserving  meat  for  a  time  in  hot  weather.  Fat 
m  the  form  of  suet  and  oil  is  also  much  used  either  alone,  or 
ii^gether  with  hermetical  sealing  in  vessels.  Fats  and  oils  act 
mechanically  in  excluding  air,  and  the  latter  are  much  used  for 
preserving  sardines  and  other  fish. 

Bat  of  all  the  plans  adopted  for  excluding  air,  the  sealii^  up 
of  food  in  vessels  from  which  the  air  has  been  excluded,  either 
simpl?  or  bj  its  replacement  bj  some  other  permanent  and 
imtdave  gas,  such  as  carbonic  acid,  carbonic  oxide,  nitrogen, 
or  fay  sulphurous  acid,  is  found  to  answer  best. 

l!ne  simple  expulsion  of  air  by  heat  and  the  consequent 
generation  of  steam  in  the  vessel  and  the  permanent  exclusion 
S  the  air  by  hermetical  sealing,  receives  a  very  extensive 
mlication  in  the  tinning  of  Australian  and  American  meats 
which  are  so  abundantly  consumed  at  the  present  time,  and  the 
Piooees  is  applied  also  to  the  preservation  of  many  kinds  of 
lood,  both  animal  and  vegetable.  Its  employment  does  not 
appear  to  render  meat  either  less  nutritious  or  less  digestible, 
in  which  respect  it  has  a  great  advantage  over  drying,  smoking, 
or  salting,  and  as  far  as  I  know  admits  of  no  objection  being 
fsised  against  it.  It  allows  of  the  meat  being  flavoured,  and  u 
it  leates  it  cooked,  or  partly  so,  this  appears  no  objection,  and 
^  often  a  great  advantage,  while  it  has  the  recommendation 
rf  sterilising  the  substance  preserved. 

In  mv  capacity  of  Public  Analyst  to  this  city  I  have  neces- 
•rfly  had  considerable  experience  of  the  adulteration  of 
"nportant  articles  of  food  with  preservatives,  some  of  which 
f^  of  quite  modem  application,  I  refer  more  particularly  to 
"^ric  acid,  borax,  salicylic  acid  and  formic  aldehyde,  but  others 
^  sometimes  employed  such  as  sodium  fluoride  and  the  sodium 
^bonates. 

*^uring  the  two  years  from  the  middle  of  the  year  1896  to 
^'^t  of  1898,  I  examined  1016  samples  of  milk;  of  these  88 
J^ere  "preserved,"  59  by  boric  acid,  and  29  by  formic  aldehyde, 
^^f  the  preserved  samples  were  otherwise  adulterated,  ana  17 
P^'^ers  were  of  low  quality.  Probably  a  larger  number  would 
J^e  been  found  fortified,  but  of  the  1016  samples  about 
^  were  not  examined  for  formic  aldehyde.  Out  of  574 
JUJ^ples  of  butter  216  contained  boric  acid,  and  45  of  the  216 
^^ted  ones  were  further  adulterated  with  foreign  fat.  The 
^^arine  samples,  33  in  number,  purchased  under  the  Mar- 
8^e  Act,  C3me  out  worse  than  the  butters,  no  less  than  28 
^Jitaining  boric  acid. 

Out  of  7  samples  of  sausage  4  contained  boric  acid,  and  of  6 
^ples  of  cream  5  contained  boric  acid  and  one  of  the  5 
Salicylic  acid    as  well.    4  samples  of  bacon  out  of   6  were 
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preserved  with  boric  acid,  4  of  ham  and  tongue  were  all  preservi 
with  it,  so  were  1  out  of  3  pork  pi£s^  1  out  of  2  pickled  vui 
and  1  out  of  2  polotdes,  5  samples  out  of  6  of  jam  containe 
salicylic  acid. 

Of  11  samples  of  ipecacuanha  wine  5  contained  salicylic  acid, 
3  were  deficient  in  alcohol.  Of  12  samples  of  cherry  1  contained 
salicylic  acid  and  only  12*4  per  cent,  ot  alcohol.  The  additiuu 
to  the  wines  no  doubt  had  for  its  object  compensation  for  tie 
insufficiency  as  a  presenative  of  the  small  quantity  of  alcohoL 

The  introduction  into  food  of  substances  of  the  character  of 
chemicals  and  rhnigs,  the  action  of  which  is  little  understood, 
pi*esents  a  now  difficulty  to  the  analyst^  and  may  constitute;  a 
grave  danger  to  public  health.  The  food  pun-eyor  is  contimiallj 
seeking  to  discover  new  methods  for  improving  the  appearance, 
for  preserving  the  freshness,  or  for  otherwise  manipulating  the 
food  he  deals  in.  As  long  as  these  methods  are  justified  bv 
experience  or  arc  known  to  be  harmless,  nothing  can  be  said 
agiiinst  them,  but  neither  experience  nor  knowledge  can 
sufficiently  assure  us  on  this  point  with  regard  to  the  safety  of 
the  preservatives  which  have  of  late  yeai*s  come  into  vogue. 

Tlie  substance  principally  usetl  in  preserving  milk,  butter, 
ereamj  anrl  meat,  is  boric  acid,  or  its  salt  borax,  or  a  mixture 
of  these  with  each  father,  and  with  substuuees  such  as  coniiBOfi 
salt.  We  have  to  ascertain  then  what  are  its  effects  on  health, 
and  though  the  evidence  on  this  point  is  not  as  complete  ns, 
could  be  desii'ed,  it  is  sufficient  to  guide  us  in  forming  au 
opinion* 

The  British  Pbarmacopixia  includes  boric  acid  and  borax 
amongst  its  tlnigs,  and  gives  the  dose  of  the  former  as  rang^ija 
from  5  to  15  grains,  and  of  the  latter  from  5  to  20  grains  fur 
an  adult.  We  cannot  therefore  avoid  tlie  conclusion  that  it  h 
generally  reganled  as  a  therapeutic  agent  capable  of  exerting  a 
consitk'nible  iiiHuence  on  the  economy,  ami  boron  compouads 
being  foreign  to  both  food  and  the  constitution  of  the  animal 
body,  any  compai'ison  between  it  and  salt  is  altogether  un- 
tenable. 

It  has  been  exi>erimen tally  shown  that  boric  acid  is  fatal  to 
the  lower  organisms,  both  vegetable  and  nnimal ;  it  is  also  fatal 
to  the  higher  vegetable  organisms.  Hotter  proved  that  it 
destroyed  the  chlorophyll  and  so  arrested  assimilation ;  the 
roots  by  which  absorption  takes  place  soon  die,  and  boric  acid 
was  found  more  hurtful  than  its  salts. 

Various  physiologica!  experimentalists  have  paid  attention  to 
its  effects  on  mau  and  animals, 

Matt^^ru  found  that  a  dose  of  30  grains  dissolved  in  about  I 
ounces  of  water  (2  grammes  in  50  grammes)  induced  in  bin 
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Tiolent  pain  in  the  stomach  and  diarrhoea,  and  that  doses  of  8 
to  30  grains  dissolved  in  the  same  proportion  of  water  ad- 
miniBtered  to  rabbits  and  dogs  made  them  unwell  and  produced 
diarrhoea  and  emaciation,  while  m  some  few  cases  fatal  results 
foDowed. 

Dr.  Dixon  Mann  in  his  "  Forensic  Medicine  and  Toxicology," 
states  that  when  experimentally  administered  to  animals,  boric 
add  has  been  found  to  produce  prostration,  feebleness  of  pulse, 
diminution  of  respiratory  activity,  parenchymatous  nephritis, 
doudy  swelling  with  fatty  degeneration  of  the  epithelium, 
and  hoBmorrhages  under  the  capsule  of  the  kidney.  He 
states  that  "  Fatal  poisoning  has  followed  the  injection  of 
solntioiis  of  boric  acid  into  natural  and  abscess  cavities  of  the 
body.  Molodenkow  relates  two  such  cases.  In  one  a  five  per 
cent  solution  was  injected  into  the  pleural  sac  on  account  of  an 
empyoema;  vomiting  occurred  and  the  pulse  was  small  and 
weak,  the  following  day  erythema  appeared  on  the  face  and 
spread  over  the  body,  on  the  third  day  the  patient  died.  The 
Mcond  case  was  that  of  a  boy  who  half  an  hour  after  having  an 
•hscess  cavity  washed  out  with  a  solution  of  boric  acid,  began 
to  vomit  and  to  be  collapsed ;  erythema  and  hiccup  occurred  on 
the  second  day  when  he  died  .  .  .  death  was  due  to  heart 
Mysis." 

He  also  quotes  such  authorities  as  Hogner,  Welch  and 
Lenaoine,  all  furnishing  similar  testimony. 

Dr.  Mann  further  remarks  that  the  affection  of  the  skin  is 
^e  of  the  most  constant  signs  of  boric  poisoning. 

According  to  the  careful  and  repeated  experiments  of  Forster 
J^d  Schlenker,  made  with  a  view  of  ascertaining  the  effect  of 
boric  acid  on  the  utilisation  of  food  in  digestion,  a  daily  dose  of 
from  half  a  gramme  to  three  grammes  added  to  human  diet 
^'^cts  the  absorption  of  the  nutritive  substances  ingested  and 
probably  occasions  an  increased  separation  of  intestinal  epithelia 
^^  *n  increased  secretion  of  intestinal  mucus.  Forster  thinks 
^hat  borax  and  boric  mixtures  will  act  like  boric  acid. 

It  is  only  fair  to  say  that  some  authorities  consider  the 
**Jiount  of  boric  acid  actually  required  for  preservative  uses  is 
'^thout  injury.  Liebreich  is  one  of  these  but  he  does  not 
?J^Pport  the  view  by  any  experiments,  and  he  does  not  indicate 
y^^  only  the  amount  required  is  to  be  insured.  This  amount 
^  is  evident  may  from  a  variety  of  causes  be  easily  exceeded. 

I^r.  Chittenden  of  Yale  University  has  published  the  results 
jf  experiments  with  boric  acid  and  borax  on  dogs  from  which 
b^  concludes  that  a  dosage  of  2  to  5  grammes  of  borax  per  day, 
P^en  to  dogs  weighing  from  10  to  12  kilograms,  mixed  with 
their  food  is  apparently  without  effect  upon  those  nutritional 
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processes  which  have  to  do  with  the  utilisation  of  the  proti 
food-stuffs.  He  observed  no  distinct  increjise  in  the  amount  of 
f«ecal  nitrogen,  thus  indicating  that  tlie  substance  exerts  no 
inhibiting  influence  on  the  aigestion  or  assimilation  of  the 
proteid  or  albuminous  foods.  Nor  is  the  amount  of  fat 
eliminated  in  the  faeces  influenced  to  any  considerable  extent 
But  he  observes  that  there  was  an  influence  upon  the  urine 
which  had  a  tendency  to  become  alkaline  owing  to  the  rapid 
elimination  of  the  borax  through  this  channel,  and  a  slight 
diminution  in  the  volume  of  the  urine* 

With  larger  dose^  of  borax,  however,  positive  evidences  of 
physiological  disturbance  were  fnond.  With  dogs  of  10  kilo- 
grams weight,  daily  quantities  of  H  grammes  of  borax  equal  to 
1*21  per  cent*  of  the  ilaily  food  and  drink,  or  neai^ly  3*5  per 
<;ent.  of  the  food  alone  have  a  distinct  stiniulating  effect  oo 
proteid  met-abolism  increasing  the  output  of  nitrogenous  matter 
through  the  urine.  Coupled  with  this  effect  is  a  pronounced 
tendency  to  diminish  the  assimilation  of  both  proteid  and  fatty 
foods,  increasing  the  weight  of  the  faeces  and  their  content  of 
both  nitrogen  and  fat*  Further,  witli  very  large  doses  of  borax 
there  is  a  tendency  toward  diarrha'a,  and  an  increa^sed  excretion 
of  mucus  in  the  intestinal  tract  This  latter  effect  was  obsen'ed 
by  Forster  and  Schlenker*  The  presence  of  1*5  t43  2*0  percent 
of  borax  in  the  daily  food  is  xery  liable  to  produce  nausea  and 
vomiting. 

Dr.  Chittenden  further  observed  that  boric  acid  acts  in  much 
the  same  way  as  borax ;  it  is  said  that  in  doses  up  to  3  grammes 
a  day,  it  is  apparently  without  influence  upon  proteid  meta- 
bolism or  upon  the  general  nutritional  processes  of  the  body. 
It  has  a  less  disturbing  effect  than  borax  upon  the  assimilation 
-of  proteid  and  fatty  matter  in  the  gastro-intestinal  tract,  the 
doses  mentioned  producing  no  increase  of  either  nitrogen  or  fat 
in  the  faeces.  Like  borax,  however,  increase  of  the  dosage  to 
1*5  or  2'0  pr  cent,  of  the  dailv  food  is  liable  to  produce  nausea 
and  vomiting.  It  does  not,  like  borax,  appear  to  affect  the 
volume  of  the  urine,  nor  does  it  cause  it  to  become  alkaline. 
Its  effect  on  metabolism  seems  to  be  similar  to  that  of  common 
salt,  Le.j  it  tends  to  increase  proteid  metabolism, 

I  would  remark  in  reference  to  the  processes  of  chemical 
dige&tiou  in  the  laboratory,  and  experiments  on  the  lower 
animals,  that  the  conditions  are  not  the  same  as  in  the  human 
subject.  The  chemical  experiments  outside  the  body  lack  the 
participation  of  vital  action,  while  the  physiological  effects  oa 
the  lower  animals  are  often  widely  different  from  those  on  man. 
While,  therefore,  they  must  be  admitted  to  possess  great  value, 
they  are  not  conclusive. 
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Whatever  minor  differences  may  exist  among  physiological 
experimenters  and  others,  they  agree  upon  one  thing,  viz.,  that 
even  if  small  doses  exert  apparently  no  serious  influence  upon 
health,  the  same  cannot  be  said  of  large  doses.  Here  then  is 
one  great  source  of  danger,  inasmuch  as  it  is  impossible  to 
control  the  quantity  of  the  preservative  added  by  one  person 
alone,  while  there  is  no  guarantee  that  successive  persons  may 
not  each  make  an  addition  of  it  to  one  and  the  same  article  of 
food.  A  striking  case  illustrating  this  repeated  addition  of  a 
IxNric  preservative  is  reported  by  Dr.  M.  K.  Robinson,  Medical 
Officer  of  Health  for  East  Kent. 

Dr.  Bobinson  had  to  investigate  a  sudden  serious  outbreak  of 
iOneil.  Five  out  of  the  seven  inmates  of  the  house  were 
ittacked  within  a  short  period  of  each  other.  Suspicion  at- 
tached to  the  milk  which  had  been  taken  alone,  also  with  tea 
ttd  in  the  form  of  blane-mange.  Both  to  the  morning  and 
tftemoon  supply  the  cook  had  added  a  preservative  which  was 
found  to  contain  boracic  acid.  A  sample  as  delivered  by  the 
Juryman  was  analysed  and  found  to  contain  a  similar  substance. 
Thus  for  the  same  purpose  a  preservative  had  been  added  twice, 
the  result  being  that  an  overdose  had  been  administered.  To 
nine  fowls  was  given  the  residual  portion  of  the  blatie-mange. 
Rve  of  them  which  consumed  the  larger  quantity  all  died, 
^hile  the  remaining  four  suffered  badly,  but  recovered.  I  may 
i^DUurk  that  this  case  did  not  undergo  any  rigid  chemical  and 
Wteriological  examination.  Dr.  Robinson  ur^es  that  the  addi- 
tion of  the  drug  should  be  regarded  as  an  injurious  adulteration, 
ft  such  results,  he  says,  can  be  produced  in  the  case  of  adults  it 
tt  not  unreasonable  to  presume  tnat  infants  cannot  take  with  im- 
punity long  continued  doses  in  their  staple  food.  The  opinion 
^  general  among  physiologists  that  all  preservatives,  when 
effectual  either  from  tneir  nature  or  quantity  in  so  injuring  the 
micro-organisms  which  bring  about  fermentation  or  putrefaction 
lu  food  as  to  inhibit  their  action,  also  injure  those  persons  who 
<icn8ame  such  food.  If  a  preservative  substance  can  so  influence 
tte  protoplasmic  integrity  of  bacteria  and  other  low  forms  of 
Hfe  as  well  as  of  the  higher  forms  like  ordinary  plants,  it  is 
^cnlt  to  conceive  that  the  same  basis  of  life-tissue  in  animals, 
^n^lly  that  of  the  mucous  membrane  of  the  alimentary  canal, 
jj^d  not  also  be  injuriously  affected,  to  say  nothing  of  those 
''^eficial  bacteria  concerned  in  the  digestive  processes.  It  is 
^e  that  it  is  most  difficult  to  trace  the  connection  between 
^^  and  effect  in  these  cases,  and  also  very  difficult  to  det^r- 
^e  with  precision  the  degree  of  the  unwholesomeness  of 
Pt^rved  foods,  but  as  the  preservatives  are  all  drugs  or  toxic 
^hstanceSi  it  is  only  reasonable  to  require  that  proo^  of  their 
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under  the  drenmstances  of  their  use  be  ui- 
dnoedlMftm  tiieir  use  be  Banctsoned,  and  tbat  the  onus  ]^(imdi 
vest  i^oii  tiioee  wIid  use  them. 

Li  wmport  of  tbe  opmions  of  the  pbvsinlagical  expenmenteii^ 
and  tcnaoolofeitto  akeadv  cjuoted  I  may  add  those  of  one  or  two 
attwr  toadocS(Mpsfe  of  cmmence>  Dr.  Stevenson  and  Br.  Luff 
are  both  gentSmeTi  of  kr£!e  and  special  experience  and  they  are 
analjrti  to  the  Home  Office. 

Jit.  Stevenson  in  giving  e^^idence  for  the  defence  in  tha 
PSon^rpridd  butter  Case  in  Januar}'  kst,  said  the  effect  of  small 
doeee  was  still  Mi6  yWi^«!.  He  did  not  think  that  an  habitoal 
dose  of  four  grams  a  day  would  produce^  any  deleterious  effect 
on  the  eonstitatioti  except  there  be  some  peculiar  idiosyncrasies* 
He  thoo|a^t  that  ten  grains  a  day — ten  to  6fteeu  grains  a  daj^ — 
is  IIm  maxhnnm  permissible  to  an  adult,  and  that  there  was  no 
safor  ncesenrative  than  salt.  If  asked  to  ^idvise  what  qti^tity 
of  bone  acid  he  would  allow  milk  to  contain,  he  replied  that  he 
ifonld  not  aUovr  any  to  be  used,  his  reason  being  tbat  it 
enaUes  milknien  to  pahn  off  stale  milk  as  fresh;  he  bA.tl 
reeentl^  stopped  its  use  in  a  yery  large  establishment. 

Dr.  A.  P.  Jjinff  in  evidence  for  the  prosecution  in  a  case  »€ 
adolteration  of  butter  by  boric  acid  expressed  the  opinion  thm.\ 
the  equivalent  of  u  little  over  four  grains  of  boric  aeidtak^^ 
daihr  would  proic  injurious  to  health.  ^Vhilst  constAutl^  | 
takinff  boncic  acid  a  penton  would  be  depressed  and  mi^H^i  I 
wookT be  set  up  in  the  kidneys;  he  would  advise  the  pmhibitioii  i 
of  the  use  of  bonicic  acid  in  food*  So  much  then  for  tl^^J 
opinion  of  toxicologlsts.  ^^ 

On  turning  to  medical  practitioners,  physicians,  and  surgeotm«> 
we  find  a  pretty  general  concurrence  of  opinion  on  the  fliai^ 
question.  Some  few  years  a^o  the  Vestry  of  St  Mary  Abbotts 
Kensington,  was  anxious  to  ootain  a  definite  and  authoritaii'^ 
pronouncement  on  this  question  of  preservatives,  which  be^^^ 
being  one  of  great  interest  to  themselves  as  the  body  responsjWj^ 
for  the  freedom  from  adulteration  of  the  food  sold  in  the  pari^*'' 
was  a  source  of  much  embarrassment  to  their  able  analyst,  M^* 
Cassal,  to  whose  Reports  I  am  indebted  for  this  informatio^| 
They,  therefore,  consulted  three  of  the  most  eminent  medi<^ 
men  of  the  day  with  respect  to  the  admixture  of  boracic  aci^ 
and  its  compounds  with  articles  of  food. 

Sir  Andrew  Clark  made  the  following  remarks  :  **  Seeing' 
that  chemical  compounds  are  now  wioely  employed  in  the 
preparation  and  preservation  of  foods,  knowing  that  many  of 
them,  although  innocuous  in  small  occasional  doses,  beccnne  in 
small  doses  continued  over  long  periods  destructive  to  health : 
and  furthermore  believing  that  many  obscure  and  incurable 
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disonlers  are  be*iotten  in  this  manner  I  regard  the  enquiry 
proposed  by  your  Vestry  as  one  of  the  greatest  importance  to 
the  well  being  of  the  eommnnity  and  certain,  if  successfully 
completed,  to  prove  of  great  public  advantage." 

Sir  Henry  Thompson  replied  *'  tiiat  there  vvas  n<i  doubt  on 
the  authority  of  phvsicians  in  Germany  and  in  this  coruitry 
that  boric  acid  in  what  was  called  *full  doses'  was  an  irntant 
Ui  the  digestive  organs,  but  that  it  l*y  no  means  followed  that  a 
small  quantity  should  exercise  any  evil  influence  whatever.  He 
was  of  opinion  that  eight  or  ten  grains  to  the  pint  of  milk,  the 
amount  generally  used,  would  not  l>e  injurious  to  the  ndnlt  who 
consumed  a  pint  daily  ,  •  .  bnt  that  on  the  otiier  hand 
the  infant  who  was  a  large  consumer  of  milk,  was  also  much 
more  liable  to  injury  by  the  admixture  of  boric  acid,  being  far 
more  susceptible  than  the  adult  to  the  influence  of  all  chemical 
agents,  Tlie  proportion  named  would  be  calculated  to  be  in- 
jurious when  taken  habitually,  certainly  to  children  under  three 
or  four  years  of  age." 

Sir  Henry  goes  on  to  say  that  he  **wa9  disposed  to  believe 
that  the  employment  of  a  small  pro|X)rtion  of  boric  acid  might 
be  permitted  iii  the  milk  trade  with  advantage  to  the  consumer 
on  the  following  conditions  ;  1,  A  declaration  of  presence  or 
absence  of  a  preservative ;  2,  A  precise  statement  to  be  made 
on  a  label  affixed  to  vessels  containing  milk  or  cream,  bearing 
the  name  of  the  salesman,  and  naming  the  preservative  employed 
and  the  quantity  aitded  ner  pint ;  '>\  A  similar  ticket  to  be 
supplied  to  the  retail  purcliaser;  4,  When  samjdes  are  found  to 
contain  more  than  stated,  the  salesman  should  be  prosecuted 
for  selling  milk  which  is  adulterated,  knowing  it  to  he  so.  Such 
regulations  would  ensure  to  each  imlividiiali  who  might  rlesire 
to  exercise  his  own  jtulgment,  the  opprtrt unity  of  doing  so." 

The  third  referee  Dr.  Lauder  Brunton  stated  that  lie  had  no 
personal  experience  in  the  matter,  his  information  was  derived 
from  books,  anri  **upon  this  authority  he  stated  that  it  was 
known  to  be  a  poison  in  large  tloses,  and  had  also  been  found  to 
be  injurious  when  added  to  foods," 

"Tlie  Lancet  Special  Sanitary  Commission  on  the  Use  of 
Antiseptics  in  Food  *'  last  yenr  consulted  certain  mendjers  of 
the  medical  profession  on  the  subject.  The  four  question s  jiut 
were:  *'(1)  Is  the  presence  of  small  quantities  of  salicylic, 
boric,  benzoic  acids  or  *  formalin'  in  food,  in  sufficient  quantities 
to  preserve  it,  injurious  to  health?  (2)  Should  the  use  of 
antiseptics  for  this  purpose  be  forbidden  by  law  altogether,  or 
(3)  should  legislation  be  brought  to  bear  on  the  restriction  of 
the  amount,  or  (4)  should  the  law  insist  that  when  preservatives 
are  osed  the  fact  should  be  stated  on  the  label  if  *'    - 
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C5ir  Henry  Thompson,  besides  embodying  in  his  reply  tlie 
substance  of  his  remarks  already  quoted,  said,  be  entertained 
"a  very  strong  objection  to  the  dietetic  use  of  any  dru^/' 

Dr,  Paw  replied  very  much  in  tlje  same  strain  as  Sir  Ilenry 

Thompson. 

Dr.  F»  J-  Allen,  Professor  of  Pliysiolog}"  in  Mason  C'  ^ 
Birmingham,  remarked  that  ''whatever  antiseptic  roar  be 
it  should  be  remembered  that  in  order  to  obtain  its  due  effect 
there  must  be  enough  present  to  exert  a  decided  influence  on 
protoplasmic  activity*  This  effect  can  hardly  be  expected  to 
be  beneficial  to  the  tissues  of  the  alimentary  canal.  Even  tlie 
disinfection  of  the  contents  of  the  alimentarv'  canal  is  a  doubt- 
ful blessing,  in  most  cases  because  the  beneficial  organisms  are 
thereby  destroyed.  However  harmless  an  occasional  dose  of 
boric  acid  (or  one  of  its  compounds)  may  be,  it  is  evident  that 
the  case  may  be  different  when  iiearlj  every  article  of  diet 
contains  it/' 

Dr.  Gr.  Sims  Woodhead,  after  speaking  of  the  difficulty  of 
forming  a  very  definite  opinion  on  the  subject,  remarked  that 
idiosyncrasy  had  to  be  taken  into  account ;  salicylic  acid,  boric 
acid,  and  the  like  may  be  ct>mparatively  harmless  in  UU  cases 
out  of  100,  and  yet  exceedingly  liannfid  in  the  huDdredth  case. 
We  do  not  know  as  yet  what  effect  certain  of  these  drugs- 
formalin,  for  example,  which  acts  very  directly  on  albumenoIJ 
substances — may  have  upon  fotid  stuffs,  especially  as  rei^ds 
their  actual  digestibility,  and  until  these  points  are  settled  it 
shouhl  certainly  be  illegal  to  add  them*  The  last  point  to  be 
considered  is  that  allowing  the  use  of  such  preservatives  is  a 
direct  incentive  to  the  distribution  of  "doctored*'  articles  of 
food.  Taking  milk  as  an  example  it  is  possible,  as  we  know, 
lil>y  the  use  of  chalk  and  other  substances  to  render  sour  milk 
saleable  as  fresli  milk,  and  it  is  imaginable  that  by  the  addition 
of  chalk  and,  say  formalin,  tliat  sueli  milk  may  I'^main  saleable 
for  some  time  after  it  has  been  *'  doctored/*  but  no  one  would 
convince  anyone  who  has  studied  the  question  of  milk  as  a  food 
for  children  or  would  contend  that  such  milk  is  fit  for  food  for 
any  but  the  most  robi*t  digestion.  The  same  theory  should  be 
carried  into  every  question  connected  with  food  supply. 

Sir  Benjamin  Ward  Richardson  thought  preservatives  neces- 
sary, also  harmless  in  proper  quantities.  A  licence  ought 
therefore  to  be  given  permitting,  in  ever}'  ease  where  it  is 
neeessaiy  to  preserve,  a  certain  fixed  and  not  dangerous  quantity' 
of  an  antiseptic,  and  it  should  be  stated  on  the  label  what 
that  antiseptic  may  be  and  what  is  the  quantity  of  it  used. 

Di%  Lauder  Brunton's  views  and  recommendations  are  in  hue 
with  those  of  Sir  Henry  Thompson. 
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Sir  William  Roberts  concludes  that  *'  What  is  wanted  is  an 
cnoairy  and  it  would  be  a  very  long  and  difficult  one." 

Dr.  W.  D.  Halliburton  w^as  unable  to  speak  from  his  own 
experience,  and  Dr.  Bradbury,  of  Cambridge,  and  Dr.  White- 
le^  expressed  similar  opinions. 

While  there  is  some  difference  of  view  expressed  in  the 
above  replies  they  are  pretty  unamimous  in  the  opinion  that  the 
antiseptics  above  named  taken  continuouslv  in  food  in  sufficient 
quantity  to  preserve  it  are  injurious  to  health.  Some  would 
not  oppose  tne  use  of  antiseptics  altogether  but  would  place 
restriction  upon  the  amount  used,  but  they  are  absolutely  unani- 
moos  m  any  case  in  reauiring  that  the  name  of  the  substance 
added  and  its  amount  should  be  stated  on  a  label  attached  to 
the  article  when  delivered  to  the  buyer. 

Bat  there  are  some  other  points  demanding  attention  besides 
the  four  embraced  by  the  "  Lancet "  enquiry.  It  is  important 
to  consider  what  would  be  the  effect  of  a  larger  quantity  of 
I^Menrative  than  that  which  is  "necessary"  in  one  staple 
•rtide  of  food,  and  what  again  if  a  number  of  articles  of  food 
^Jonsumed  at  nearly  every  meal  contain  it.  Food  purveyors 
nave  very  indefinite  noticms  on  the  question  of  quantity,  and 
^Meone  considers  18  grains  of  boric  acid  sufficient  to  preserve 
f  pound  of  butter,  another  uses  for  the  purpose  80  grains ;  but 
if  18  grains  are  all  that  is  necessary,  why  use  80  ?  For  if  the 
fenner  quantity  is  harmless  there  is  no  proof  that  the  same  can 
"C  said  of  the  latter.  Neither  is  there  any  assurance  that  the 
•wne  article  may  not  be  dosed  more  than  once,  or  that  more  than 
one  antiseptic  may  be  originally  added,  both  of  which  cases  I 
*nd  others  have  known  to  occur.  If  a  question  bearing  on 
tnese  points  had  been  submitted,  no  doubt  the  answers  would 
we  constituted  an  unanimous  and  unqualified  condemnation. 

From  this  point  of  view  I  can  only  come  to  the  conclusion 
that  the  use  of  chemical  preservatives  ought  to  be  prohibited 
altogether.  This  is  the  law  in  New  York,  with  regard  to  milk, 
Passed  in  1893,  by  which  it  was  enacted  "tliat  milk  is 
adulterated  to  which  has  been  added  or  to  which  has  been  intro- 
duced anv  foreign  substance  whatever."  There  is  a  brevity, 
*  simplicity  and  a  directness  of  purpose  in  this  enactment 
^hich  is  most  admirable  in  these  days  of  clauses  so  constructed 
that  a  clever  advocate  can  prove  that  they  mean  anything, 
including  sometimes  even  what  they  were  intended  to  mean. 

France  has  a  similar  enactment  and  in  Germany  all  anti- 
septics are  illegal,  boric  acid  in  meat,  especially,  it  having  been 
found  to  cause  gastric  derangement.  In  Belgium  also  as  well 
as  in  many  other  countries  as  Spain,  Italy,  Holland,  and  some 
South  American  States,  the  addition  of  preservatives  to  food  is 
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absolutely  forbittden.  But  in  England,  the  first  country 
pass  an  Adultemtioti  Act,  which  I  may  remind  you  had  iU 
origin  in  Birmingham,  no  diiTct  action  is  taken  to  prevent  the 
use  of  preservatives ;  as  such  they  can  only  be  dealt  with  as 
adulterants,  injurious  or  otherwise,  under  the  Sale  of  Food  and 
Drugs  Acts,  in  the  same  way  as  chicory  in  coffee  or  alum 
bread,  or  any  other  ordinary  adulteration,  so  that  analyst*  ai 
placed  in  the  difficult  jiositiun  of  having  to  prove  in  each  case 
that  the  substance  added  is  injurious  to  health,  because  although 
strictly  it  is  an  adulteration  in  being  foreign  in  its  nature  to  the 
article  of  food^  yet  so  small  an  amount  as  half  a  per  cent,  or 
even  one  r>er  cent,  cannot  be  h:»oked  upon  as  materially  inter- 
fering with  its  bulk  and  so  constituting  a  commercial  fraad. 
This  fact  has  proved  a  gi^eat  stumbling  bh>ck  in  the  way  of 
prosecutions  for  the  addition  of  preseiTatives  and  it  is  oaly 
quite  recently  and  principally  within  this  year  that  convictions 
have  been  obtained  at  Barry,  Salisbury,  Pontypridd,  Birming- 
ham, Marlborough,  Pontypool,  Chester,  and  Llangollen,  for  the 
addition  of  boric  acid  to  milk  and  butter,  while  for  the  addition 
of  salicylic  acid  to  bet?i\  ipecacuaulia  wine,  lime  juice  cordial, 
and  (juiniue  wine,  eouv  let  ions  liave  been  obtaine<l  in  Burtoa, 
Wolverhampton,  Livcrpoob  and  Swindon. 

In  coiistdering  this  <|uestinu  of  small  quantities  of  prt'serv- 
atives,  we  can  scarcely  regard  them  as  fraudulently  increasing 
the  bulk,  weight,  or  measure  of  the  article.  On  the  other 
hand  we  nnist  not  con  tine  our  view  to  the  injury  which  thov 
cause  by  their  own  tiirect  physiological  action,  we  must  bear  iii 
miuil  that  they  enable  foods  to  be  sold  as  fresh  which  are  stale, 
and  which  liavc  undergone  such  putrefactive  changes  as  to 
makethem  frequently  harmful,  and  sometimes  actually  poisonous. 

One  of  the  difficulties  in  the  way  of  putting  down  the  use  of 
preservatives  is  the  different  way  in  which  it  is  regarded  by  the 
bench  in  adjudicating  on  these  cases.  It  seems  to  me  that 
magisterial  decisions  very  frequently  hinge  on  an  altogether 
erroneous  application  of  one  of  the  provisions  of  the  Adulteration 
Act,  and  so  lead  to  the  dismissal  of  cases  which,  if  decided  on 
the  proper  reading  of  the  Act,  would  result  in  convictions.  I 
refer  to  the  way  in  which  one  clause  is  made  to  do  duty  for 
another,  having  a  totally  different  application^  <?.(7.,  to  the  action 
taken  especially  on  Clause  (3^  while  the  decision  is  ultimateh 
given  on  Clause  '6.  Clause  *6  provitles  that  "  No  p^erson  sfiall 
mix,  colour,  stain,  or  powder,  or  order,  or  permit  any  other 
person  to  mix,  colour,  stain,  or  powder  any  article  of  food  with 
any  ingredient  or  material,  so  as  to  render  the  article  injurious 
to  health  .  .  .  **  etc.  Clause  6  provides  that  '*  No  person 
shall  sell  to  the  prejudice  of  the  purchaser  any  article  of  food 
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opany  drujr,  wliicli  is  not  of  the  nature,  substance,  and  quality 
of  the  article  demanded  by  such  purchaser.     .     .     .     "  etc. 

Prosecuting  authorities  believing  in  the  injuriousness  of 
preservatives,  but  knowing  the  difficulty  of  proving  injury 
under  Clause  3  of  the  Adulteration  Act,  elect  in  such  cases  to 
proceed  under  Clause  6,  which  does  not  require  proof  of  such 
injur}',  but  only  proof  that  the  article  contains  something 
"which  is  not  of  the  nature,  substance,  and  quality  of  the 
article  demanded."  The  evidence  for  the  prosecution  is  not 
disputed  by  the  defendant,  for  he  knows  he  cannot  successfully 
dispute  it,  so  he  adroitly  puts  forward  the  plea  that  the  added 
substance  is  not  injurious  to  health,  and  thus  diverts  the 
attention  of  the  bench  from  the  provisions  of  Section  6  to  those 
of  Section  3.  To  my  legally  untutored  mind,  it  a])pears  that 
such  a  plea  should  be  instantly  disallowed  because  it  entirely 
evades  tne  point  u|)on  which  proceedings  are  taken,  and  intro- 
duces another  which  is  not  in  question.  Too  oft^n,  however,  the 
Iwnch  is  led  astray  by  the  drawing  of  this  advocate's  red 
herring  across  the  forensic  trail,  the  bench  straightway  requires 
proof  that  the  substance  is  injurious  to  health,  a  thing  which 
w  exceedingly  difficult  to  do,  and  which  the  prosecution  does 
^^  contemplate,  and  which  it  has  not  brought  up  for  con- 
wderation ;  evidence  is  then  adduced  by  the  defence  to  prove 
tt*t  the  substance  added  is  not  present  in  sufficient  quantity  to 
^  injurious,  with  the  result,  often,  that  a  benevolent  and 
*y^npathetic  bench,  in  the  face  of  conflicting  testimony  of  so- 
^'led  experts,  decides  to  dismiss  the  case,  and  that  on  a  point 
^^  which  the  Clause  (6)  has  no  reference,  and  under  the 
Provisions  of  which  the  prosecution  has  not  taken  action. 

Salicylic  Acid  is  by  no  means  so  extensively  employed  for 
pivsening  food  as  boric  acid,  largely  for  the  reason  that  it  is 
jess  soluble  and  less  pleasant  to  the  taste,  though  it  has  been 
^g^\y  used  on  the  Continent  for  preserving  milk,  and  it  has 
'^n  used  also  to  preserve  meat  and  fish ;  1  have  found  it  in 
cifeam,  in  jams,  and  in  spirituous  compounds. 

Commercial  salicylic  acid  is  said  to  sometimes  contain  carbolic 
acid;  it  possesses  irritating  properties;  its  vapour  attacks  the 
ej^es  and  it  excites  coughing. 

According  to  F.  D.  Simons  it  retarded  peptic  digestion,  and 
Chittenden  observed  that  salicylate  of  soda  and  borax  act 
ant&gonistically  to  the  digestive  ferment. 

Though  not  very  poisonous  in  moderate  doses  and  in  dilute 
solution,  yet  in  large  doses  it  is  said  to  produce  serious  cerebral 
symptoms,  and  it  is  well  known  to  medical  practitioners  to 
produce  in  medicinal  doses,  headache,  deafness,  singing  in  the 
emrs,   and  loss  of  appetite.      French   authors   especially  call 
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to  its  slow  elimination  in  aged  persons. 

Benzoic  acid  is  another  drug  that  may  be  classed  witln 
salicylic  acid.  It  came  int<)  use  in  France  after  the  suppres* 
sion  of  the  use  of  salicylic  acid*  partly  because,  according  to 
Hehner,  it  possesses  greater  preserv^ative  power,  and  [tartly  I 
because  it  is  more  difficult  to  trace.  It  has  a  sharp  taste  and^H 
produces  a  peculiar  im  tat  ion  in  the  throat,  Professrir^^H 
Salkowski  says  that  benzoic  acid  possesses  stronger  antiseptic 
properties  than  salicylic  acid,  and  that  both  are  equally  unsniteil^J 
for  internal  administration  as  they  enter  into  conxbiiiation  witli^B 
the  sotla  of  the  blood.  ^^ 

Sulpliurom  acid^  free  and  in  combination  with  calcium  and  ^ 
sodium,  is  much  used  for  the  treatment  of  wine  and  beer  as  fvell-^H 
as  for  lime-juice  and  meat.  It  acts  as  a  destroyer  of  those^H 
microHDrganisms  wliich  produce  the  diseases  of  wine,  checks  the 
fermentation  and  improves  the  keeping  powers  of  beer. 

The    question   of    nuantity   comes   in    here    as    with    othei 
preservatives,  and  while  it  is  considered  that  small  quantities  oj 
the  acid  and  its  salts  are  apparently  harmless,  hirger  quantities' 
are  injurious  to  health,  as  shown  by  Pfeiffer.     He  found  that 
80  mjlli^rams  (equal  to  1^  grnius)  of  sulphurous  acid  dissoh^ed 
in  sugar  and  water  and  distributed  over  24  hours  was  badly] 
tolerated   by  women,  producing  diarrhoea,  vomiting,   and  Jis-j 
comfi3rt,  lasting  over  some  days.     The  magnesium  and  soiUnml 
salts  were  much  better  tolerated,  but  Pfeiffer  himself  and  some 
friends  suffered  from  pressure  and  pain  in  the  stomach  after 
taking  half  a  gramme  of  soilium  sulphite  largely  diluted  witi 
water. 

Fluoride  of  Sodium  h  a  mineral  salt  which  has  been  mi 
recently  vaunted  as  not  only  very  efficient  but  as  *' absolute!; 
harmless  "  for  the  preservation  of  milk  and  butter.     It  is  vei 
remarkable  that  every  preservative  brought  forward  is  said  to 
be  harmless. 

Sodinm  fluoride  according  to  Arthus  completely  restrain! 
the  butyric  ferment  (microbe)  in  a  solution  containing  *4  per 
cent,  of  the  fluoride,  and  that  '3  per  cent,    will   restrain  the 
fonnation  of  both  lactic  and  butyric  acid  and  that  milk  treated 
with  this  proporti<m  will  keu|i  indefinitx.dy. 

Experiments  made  by  the  Peimsylvania  Department  of  Agri- 
culture showed  that  while  it  did  not  interfere  with  the  action  of 
diastase  and  some  other  ferments  on  starch  it  completely  pre- 
vented the  action  of  tlie  pancreatic  fennent. 

Ilabuteau  states  that  025  gramme  (less  than  4  graios) 
affected  him  with  salivation,  clogs  vomit  after  taking  0*5 
gramme,  and  larger  doses  produce  cramps,  paralysis  and  death. 
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This  is  perhaps  the  reason  why  we  have  heard  very  little  about 
this  new  preservative  agent.  It  seems  to  have  received  its 
principal  application  in  France  as  a  preservative  of  wines,  for 
which  purpose  very  small  quantities  seem  to  suffice. 

Frnnalitij  which  is  a  40  per  cent,  solution  of  formic  aldehyde 
in  alcohol,  has  been  recently  introduced  as  a  food  preservative, 
and  I  find  it  frequently  added  to  milk :  Normandy  milk  is 
strongly  dosed  with  it  according  to  Mr.  Stokes,  and  on  the  same 
authority  it  is  said  to  have  been  tried  by  London  dairymen,  but 
to  have  been  abandoned  owing  to  its  disadvantages. 

What  are  its  properties  t 

F.  D.  Simons  says  that  in  his  experiments  it  retarded  pan- 
creatic digestion,  and  Weigle  and  Merkel  say  that  it  renders 
the  albumenoids  of  milk  less  digestible ;  an  acldition  of  one  part 
of  formalin  to  500  of  milk  rendering  the  casein  insoluble  in 
pepsin  and  hydrochloric  acid. 

According  to  Kideal  1  ounce  of  formaldehyde  (eaual  to  2J 
^  40  per  cent,  formalin)  does  the  work  of  5  pounds  of  borax 
and  boracic  acid,  so  that  if  a  very  small  addition  is  sufficient 
Its  greater  potency  makes  up  for  its  smaller  quantity. 

Attempte  to  preserve  fish  by  means  of  formalm  failed  on 
account  of  its  hardening  effect.  This  was  apparently  due  to 
the  coagulation  of  the  albumenoids,  the  samples  being  made  so 
httd  as  to  be  rendered  unsaleable,  even  bv  solutions  containing 
1  part  of  formalin  in  2,000. 

Carbonate  and  Bicarbonate  of  Soda  have  both  been  added 
tc  milk  to  preserve  it  sweet,  or  to  neutralise  it  when  sour ; 
the  acid  would  be  unpleasant  to  the  taste  and  would  at  a 
certain  point  cause  it  to  curdle.  The  acidity  results  from  the 
decomposition  of  the  milk  sugar  and  its  conversion  into  lactic 
*^d.  The  soda  added  combines  with  the  acid,  neutralising  it, 
*^d  so  preventing  its  souring  or  curdling  effect.  The  habitual 
^»  however,  of  a  soda  salt  is  to  be  strongly  condemned, 
^ether  it  be  swallowed  as  carbonate,  or  lactate,  or  a  mixture 
?f  the  two.  One  of  the  pleas  of  persons  using  preservatives 
^  that  they  are  not  seen  to  produce  bad  effects,  that  they  are 
^Dimonly  taken  as  remedies,  and  are  as  harmless  as  useful. 
°^t  this  is  begging  the  whole  question,  and  disposing  off-hand 
^f  the  problem  awaiting  solution. 

If  bad  effects  are  not  traceable  at  once,  and  to  single  doses 
or  small  quantities,  no  proof  is  thus  afforded  that  the  continued 
^  is  harmless.  If  the  substances  are  used  as  remedies  it  must 
fce  evident  that  the  conditions  under  which  they  are  given  are 
totalljr  different.  As  remedies  they  are  given  for  a  special 
curative  purpose  to  persons  out  of  health  accepting  them 
voluntarily,  and  they  are  only  used  for  a  limited  time;  their 
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dose  IS  carefully  regulated ;  they  arc*  given  under  professional 
advice  and  supervision*  If  mixed  with  focxl  the  conditions  are 
altogether  different,  there  h  no  curative  object,  for  the  mo- 
sumers  ai*e  not  necessarily  ill,  tliey  take  the  substance  without 
n^quinni;  it,  and  involuntarily^  without  even  kiiowing  of  it,  and 
for  an  indefinite  time.  There  is  no  regulation  of  the  dose, 
which  is  found  to  varj*  very  widely,  and  the  substance  is  ad-^ 
ministered  by  lay  jiersons  having  no  knowledge  of  its  nature 
or  the  htidily  condition  of  tlmse  made  to  swallow  it. 

For  the  reason  that  milk  is  the  one  j^rfect  foixl,  especially  I 
valuable  for  invalids  and  ehihiren,  it  is  the  one  which  par 
excellence  ought  not  to  be  tamjxTed  with*  It  Is  true  that  milk  | 
soon  changes,  it  does  not  keep  indefinitely,  and  evidently  Nature ^J 
did  not  intend  it  to  do  so.  Tlie  young  of  all  mammals  naturally^B 
receive  it  directly  from  the  n>other,  and  the  more  directly  \\e 
obtain  it  the  better.  It  is  only  the  ingemilty  of  Man  wliich  is 
exercised  to  circumvent  natural  law  in  this  connection,  and  as 
long  as  this  is  done  without  medication  and  adulteration  there 
is  no  objection,  and  hap]iily  we  know  a  safe  means  of  doing  it 
It  is  admitted  that  the  decomposition  of  milk  does  not  occur  in 
properly  conducted  dairies  under  forty-eiglit  hours,  which 
shuuld  be  long  enough  to  allow  of  its  distribution,  and  where  it 
is  found  necessary  to  adtl  antiseptics  to  make  it  keep  so  long,  it 
is  because  the  treatment  of  it  is  careless  or  dirty,  or  otherwise 
bad,  so  that  preservatives  are  often  added  to  the  milk  of  our 
dairies  to  compensate  for  the  faults  of  its  treatment  which  our 
su|Hneness  only  eucourat»es.  An  argument  of  considerabli 
force  against  the  jireventton  of  cliauge  in  niiJk  by  addei 
chemicals  is  furnisla'd  liy  the  circumstance  that  morbid  milk^ 
whetlMa'  by  itself  uv  mixed  with  normal  milk  very  soon  changes^; 
and  such  premature  change  is  of  the  greatest  value  as  an 
indication  of  the  unhealthy  conditi<m  of  the  milk,  and  a  signal 
to  direct  attention  to  its  cause.  If  the  addition  of  cheuucals  to 
food  wure  necessary,  some  favourable  consitleration  might  b( 
given  to  it,  but  it  is  not  necessury  as  is  proved  by  the  fact  tha 
it  is  only  used  to  a  limited  extent. 

Butter  is  brought  here  from  Australia  in  excellent  condition, 
a  distance  of  about  15,000  miles  without  the  addition  of  any 

freservative  whatever,  simply  protected  by  a  low  temperature, 
s  it  not  an  insult  to  connnon  sense  to  sujipose  then  that  it  is 
necessary  to  heavily  drug  butter  from  Cork,  or  fn»m  the 
continent  of  Europe  about  200  miles  off,  and  occupying  only  a 
few  hours  in  transit?  This  simjde  question  is  answered 
emphatically  in  the  affirmative  by  the  fact  that  not  all  the 
butter  from  these  places  is  so  drugged,  hut  only  some  of  it. 
Out  of  the  514  samples  of  butter  which  I  have  exaniiued  iii 
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the  last  two  years,  onlv  216  contained  a  preservative — ^boric 
mM  ;  if  the  remaining  358  samples  could  he  made,  transported, 
stored,  and  sold  without  a  preservative,  why  not  the  other  216 
samples ! 

Tnat  there  is  just  as  little  necessity  for  preserving  meat  by 
the  addition  of  chemicals  is  proved  by  one  gigantic  fact,  viz., 
that  last  year  no  less  than  (5,551,280  cwts.  of  meat  were 
imported  into  this  country  from  Australasia,  the  Argentine 
Republic,  and  the  United  States,  without  the  employment  of 
any  other  means  than  either  refrigeration  or  freezing,  the  latter 
method  being  employed  for  the  meat  sent  from  the  two  former 
countries  and  "  Chilling,"  or  refrigeration  only  for  that  from 
the  latter. 

This  brings  us  then  to  the  last  of  the  modem  methods  of 
lood  preservation  on  the  large  as  well  as  on  the  small  scale, 
*nd  as  it  is  the  last  so  it  is  the  best.  The  fishmonger  avails 
himself  of  it  in  his  ice  well  and  on  his  stall.  It  is  by  its  agency 
that  all  the  perishable  food  on  our  great  liners  is  preser\'ed 
during  even  prolonged  voyages,  and  it  is  used  in  the  great 
food  depots  in  many  of  our  large  towns.  In  this  town  tons  of 
perishable  food  are  continually  preserved  by  its  action,  and 
where  such  stores  do  not  exist  they  ought  to  be  provided.  In 
this  way  all  perishable  articles  can  be  kept  until  such  times 
*8  they  shall  be  required  for  sale  and  distribution. 

Formerly  the  methods  of  producing  cold  were  complicated 
•ud  dear,  and  had  many  drawbacks,  but  these  have  been  over- 
oome  by  means  of  the  alternate  compression  and  expansion  of 
*tmospheric  air,  and  thus  the  production  of  cold  is  effected  in 
*  nianner  which  is  not  only  easy  and  efficient,  but  which  is 
J^'^JArkably  economical.  Cold  acts  not  by  killing  the  organisms 
that  effect  decomposition,  but  only  by  inhibiting  their  action, 
"*  which  respect  it  differs  from  heat  and  certain  chemical  anti- 
septics, such  as  chlorine,  for  instance. 

.Among  the  advantages  of  preservation  by  refrigeration  may 
^  JHentioned 

*•  It  has  been  proved  the  most  effective  as  a  preservative, 
surpassing  in  efficiency  salting,  boric  coini)ouuds,  or  any  other 
practicable  method. 

2'  It  adds  nothing  and  subtracts  nothing  from  the  article 
P^csenred,  not  even  the  water,  and  in  no  material  sense  alters 
>t8  quality. 

3.  It  causes  no  change  of  appearance  or  taste,  but  leaves  the 

^6at  or  other  substance  substantiallv  in  its  original  condition, 

^hile  it  renders  it  neither  less  nutritious  nor  less  digestible, 

which  cannot  be  said  of  some  other  methods  in  common  use. 

My  contention  is  that  all  additions  to  food  whose  influence 


on  health  is  doulitfu!  ought  to  be  prohibited,  and  their  l 
supplanted  by  refrifieration, 

A  question  of  the  sanitary  importance  of   the  one  I  hzYe\ 

brought  before  you,  interesting  as  it  h  in  itself,  calls  for  some-l 
thing  more  than  mere  consideration ;  from  the  sanitarv*  point] 
of  view  it  demands  action,  a  vigorous  and  sustained  effort  to! 
obtiiin   reform.      Something   has   already   been    done   in  fbisi 
direction,    but   it   has   not    been   successful  •      1  have   already [ 
referred  to  the  action  of  the  Vestiy  of  St.  Mary  Abbotts  in  May,l 
1803 ;  the  Vestrj-  also  put  a  question  on  the  subject  of  borici 
acid   in  fond  to   the   Local    Government    Board.       The   replj 
indicated  "^that  the  question  was  one  which  the  Board  have  no 
nuthority  to  decide,"  and  they  referred  "  the  Vestry  to  note  (<i) 
apjiendet]  to  the  form  of  certificate  in  the  schedule  to  the  Salc^ 
of  Food  unti  Drugs  Act,  1H75,  wliich  also  autliorises  the  analyst 
to  insert  at  Ids  discretion  his  opinion  whether  any  mixture  was* 
for  the  purpose  of  preserving  tlie  article,  and  whether  it  waa  I 
excessive;'*  ,  .  .  also,  "  to  the  remarks  on  t  lie  subject  at  page  6  J 
of  the  following  extract  from  the  Board's  Report  for  1890-9 1,' j 
The  remarks  referred  to  are  as  follows; — **  It  may  be  note* 
that  the  use  of  boric  and  bnnicic  acirls  as  preservati%'es  of  but-^ 
ter  and  other  substances  liable  to  decompose   speedily  seen 

be   finding  incrt^ased  favour  among  dealers,  and   is  at  the| 
ame  time   creating  a   difficulty   for  analysts,   since   it  is   not 
always  clear  in  what  cases  the  addition  may  come  within  thej 
proviso  of  Section  i\  of  the  Sale  of  Foo<l  and  Drugs  Act,  ISI.tJ 
with   regard   to  'any  matter   or   ingredient    not    injurious  tol 
healtir  which  'has  been  added  to  the  food  or  drug  because  tlie 
same  is  requiix-d  for  the  production  or  preparation  thereof  as  m 
article  of  commerce  in  a  fit  state  for  carriat;e  or  consumption.* 
There  is  no  doubt  tliat  boric  or  bonicic  acid,  if  taken  in  large 
ipuintitiesj  would    be   injurious   to   health ;    but   wc   have  m 
sufficient  inf*>rmation  to  show  whether  such  minute  amoimts  as 
are   generally   added   as    preservatives    could    be    regarded  as 
havirtg  that  effect,  and  more  exact  inforniatlon  is  wanted  befoa* 
it  can  be  decided  whether  a  process  which  prima  facie  may  be 
regjirded  as  intended  to  prevent  the  loss  of  valuable  food  mast 
be  held  to  be  prohibited  by  law." 

It  was  expected  that  the  Fooil  Products  Commission,  which 
sat  for  se\  eral  years  and  took  a  very  large  amount  of  evidence, 
would  have  resulted  in  the  furtherance  of  this  question.  In 
their  rejjort  they  say:  "Your  Committee  understand  that  it 
would  be  difficult  to  prove  that  some  colouring  agents  and  anti- 
septics are  injurious  to  health,  but  tfie  opinion  has  been  ex- 
pressed that  some  limits  to  their  use  should  be  imposed.  Yuiir 
Committee  think  the  matter  is  one  which  deserves  further  in vesti- 
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gation  by  recognised  scientific  authorities,  with  the  view  to  an 
■expression  of  opinion  that  may  be  regardetl  as  authoritative/' 
Among  the  matters  referred  to  for  a  decision  by  the  scientific 
authority  or  suggested  New  Court  of  Reference  *'  may  be  men- 
tioned such  questions  as  the  wholesomeness  of  ingredients  used 
in  the  preparation  of  fowl,  and  the  legitimacy  of  the  use  of 
colouring  agents  and  preservatives," 

I  need  not  say  that  no  amendment  of  the  Adulteration  Act 
has  been  made,  and  consequently  no  such  Scientific  Authority 
or  new  Court  of  Reference  has  been  established.  It  is  true  a 
Government  Bill  was  introdnced  during  the  past  session*  but  it 
did  not  get  beyond  the  first  reading ;  it  referred  only  to  milk 
and  butter,  and  left  the  question  of  preservatives  unaffected. 

Having  endeavoured  to  show  how  numerous,  uncertain,  and 
dangerous  are  the  usual  preser\'atives  of  the  bulk  of  our 
fofKi,  meat,  milk,  butter,  fish,  &c.,  and  indicated  a  simple 
efficient,  and  unobjectionable  method  in  their  stead— seeing 
also  that  the  attempts  made  through  the  Local  Goverment 
Board,  the  Food  Products  Commission,  and  Parliament  itself, 
to  bring  about  a  reform  of  practice  have  hitherto  failed,  I 
venture  to  hope  that  this  meeting  w\]\  think  proper  to  pass  a 
resolution  on  the  subject,  and  liave  such  resolution  forwarded 
to  the  proper  quarter.  I  feel  that  by  doing  this  we  shall  be 
making  an  important  contribution  to  the  usefulness  of  this 
Congress,  doing  credit  to  ourselves  as  a  sanitary  body*  and 
conferring  a  great  benefit  on  the  public  at  large. 
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ENGIREERING  AND  ARCHITECTURE. 

ADDRESS. 
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Hatixo  been  qyointed  ddegsle  ^*  the  RojbI  Imtiiuk*  oi_ 
BritUi  Aidiiteete«  and  bj  the  Bimiiigfaam  Ai-chitt^etiiml9 
Awicuitkm,  as  neU  as  haTmg  been  requested  to  iiresitle  over^ 
tins  Section  of  tiie  Seventeenth  Cragreas  of  th^  Samtan^ 
iMtitnte^  foroes  ne  to  the  oondonon  that  it  k  i^cogni^d  i 
hair^  in  the  oonfse  of  mj  architectnial  career,  done  s<>m<etliing 
to  advance  the  eanse  of  sanitaij  progress. 

The  hononr  thns  bestowed  has  liowever,  cast  upon  me  u  dutir 
which  I  fear  I  can  but  imp^ectly  folfil ;  and  I  must  cmn^A 
your  indulp^nce  should  I  fail  to  rise  to  the  standard  of  ex- 
cellence which  has  so  conspicuously  marked  the  addresses  of 
those  who  in  previous  years  have  occupied  this  Chair. 

Sanitation  extends  over  so  vast  a  field  of  scientific  research 
that  it  is  impossible  for  an  architect  or  engineer,  now-a-days, 
acti\*ely  engaged  in  his  profession,  to  do  much  more  than 
watch  the  rapid  developments  brought  about  by  many  in- 
defatigable workers  in  numerous  fields  of  investigation,  and 
intelligently  to  take  advantage  of  the  knowledge  acquired  by 
others,  so  as  to  apply  it  in  the  works  with  which  he  may  be 
entrusted. 

Engineers  and  architects  are  then  the  active  agents  by  whom 
sanitan'  science  is  practically  applied  in  pei'mauent  works  for 
the  benefit  of  mankind. 

The  noblest  undertakings  of  modem  engineers  are  those  which 
tend  to  secure  the  health  and  well-being  of  communities,  snch  as 
the  provision  of  pure  and  abundant  water  supplies,  drainage, 
irrigation,  the  supply  of  gas  and  electric  Hunting,  the  con- 
struction of  railways,  canals,  bridges,  docks,  shipping,  and  other 
means  of  transport  by  which  food  and  clothing  are  brought  to 
our  very  doors,  often  from  distant  localities  of  production,  and 
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tv  wliich  many  are  enabled  to  leave  the  crowded  streets  of 
cities  and  towns,  to  breathe  the  purer  air  of  the  sea-side  and  of 
country  places. 

The  natural  tendency  of  tbe  liuman  race  is  ever  raore  and 

more  to  congregate  and  ft^rin  comm unities ;  it  is  then  only  by 
united  action  and  expenditure  that  health  can  be  maintained. 
Where,  however,  sncli  is  adequatjely  exercised,  statistics  will 
show  that  vast  populations  may  live  within  a  limited  area  and 

^njoy  as  good,  if  not  even  better  health,  than  those  in  thinly 

Inhabited    districts    where    co-operation    as   regards    sanitarj' 

inattx>rs  cannot  so  readily  be  brought  about. 

Now    that   wallcd-in    cities   are    no   longer  a  necessity   for 

;prot42ct!on,  there  is  little  reason  why  overcrowding  should  exist; 

it  here  is  generally  ofien  country  around  allowing,  in  most  cases, 

[of  almost  indefinite  expansion,  so  that  with  good  roads  and  easy 

fmeans  of  conveyance  from  one  quarter  to  another,  large 
communities  may  dwell  togetlier,  and  by  united  action  secure 
better  health  and  greater  comfort  for  the  many,  than  b  the  lot 

( of  those  living  in  sparsely  [jopulated  localities. 

It  is  among  these  large  communities  that  architects  find 
their  chief  employment.  It  is  expected  of  them  not  only  that 
they  will  provide  protection  from  the  elements  in  the  homes  of 
the  |>eople,  but  tliat  such  will   be   healthy,  safe  and  pleasant 

» places  of  abode ;  in  adilition  to  which  they  are  entrusted  with 
the  erection  of  numerous  buildings  of  public  character,  such  as 
Schools,    Hospitals,    Asylums,    places   of    Worship,    Assembly 

»  Halls,  Hotels,  Theatres,  Shops,  Manufactories  and  Business 
premises ;  in  one  and  all  of  which  the  amount  of  care  and 
attention  bestowed  upon  their  design  and  construction,  may 
very  materially  affect  the  safety,  health,  and  well-being  of  a 
neighbourhood,    and    of    numerous    individuals,    perhaps    for 

I  generations. 

I      It  is  well  to  impress  this   fact   upon    the   public   mind  on 

I  occasions  such  as  these  Congresses  afford,  and  to  insist  that  the 

II  function  of  architects  is  not  alone  to  produce  artistic  designs 

I  and  decorations,  but  by  a  careful  application  of  sanitary  science, 

II  a  knowledge  of  natural  laws,  of  the  nature  and  properties  of 

I  building  materials,  of  the  eartlTs  surface  on  which  they  build, 
and  of  tbe  air  we  all  breathe,  so  to  design  and  construct  the 

II  edifices  they  erect  that,  without  being  devoid  of  suitiible  artistic 
I  expression,  they  may  be  convenient  in  arrangement,  safe  in 

construction,  free  from  sanitaiy  tlefects,  or  such  as  might  cause 
bodily  hurt,  mental  trouble,  or  untimely  death. 

That  the  public  have  not  always,  and  do  not  even  now  in 

j  every  case  demand  this,  must  be  evident.     T*x>  often,  through 

ignoraDce,  or  on  gi'ounds  of  false  economy  and  favouritism,  is 
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the  appreuticu  or  inexperienced  hand  employed*     Consequent 
as  inuividuaU  either  Ciinnot  or  will  not  take  care  that  safe 

healthy  biiildin/rs  are  erected  for  their  usfe,  the  Legislature 
stepped  in  and  by  various  Aets  of  Parliament,  Local  By-la' 
and   numerous  officials,  endeavoured  to  safeguard  individi 
and  eoniinunities. 

The  efifeet  of  this   system  is  perhaps   as    good   as  can 
expected,   but  it  appears   to   me  unduly   to   relieve  many 
personal  i-esponsibility  which  it  would  be  better  they  shoulil 
Dear,  and,  because  of  the  inflexible  nature  of  all  regulations,  if 
strictly  enforced,  hardsliips  in  soiuq  cases  must  result,  ur  where 
there  is  laxity,  evasion  it^  sure  to  follow ;  but  the  greatest  vvi 
is  the  lack  of  imimrtiality  in  administration  apparent  in  som^ 
localities,  so  that  instead  of  inspection  and  regidation,  there  is 
too  often  dictation  and  interference  at  the  caprice  of  authorities 
or  their  officials,  who  may  consider  tliey  have  a  right  to  interpR-t 
By-laws  as  they  please,  w^hether  or  not  safety  or  health  h  in 
(|uestion ;  sucii  action  is  not  for  tlie  good  of  the  commnmty,    i 
individuals  are  in'itated  and  sanitary  progress  is  retarded.        ^M 

Mi)rco\'er  in  matters  of  sanit^ition  there  is  much  yet  to  h^B 
learnt,   and    there  is  reason   to   doubt  the    wisdom  of  many 
regulations  wliich  have  fixim  time  to  time  been  laid  down  in 
conncctitm  tlierewith. 

There  seems  to  be  a  law  of  evolution  in  sanitation  as  in  many 
another  sul*ject*     Consider  the  degives  of  advance  in  connection 
with  the  dis|>osal  of  fiecal  matte r*     Not  so  very  many  years  ago 
every  house  hatl  its  privy,  little  more  than  a  hole  in  the  grouj 
close  to  the  dwelling*  wher-e  month  after  month,  excrement  w 
allowed  to  acconmhite  ;  tlie  fluid  filth  saturated  the  ground  and 
contamioated    the   water   sup|*ly  drawn  therefrom,  while  tie 
putrifying  solids  poisoned  the  air  around.     Then  came  the  ccai 
poolj  more  or  less  removtul  from  tlie  dwelling,  and  the  wai 
closet  developed ;  at  first  simply  a  pan  dow^n  w^iich  an  occasioi 
bucket  of  water  was  poured  to  convey  away  the  solids,  theu 
water  pij>e  with  tap  was  provided  for  the  same  puq)ose ;  odoun- 
became  unpleasant,  to  say  the  least,  so  the  D  trap  was  inveuted 
and  following  thereon  tlir  pan  closet^that  tiJthy  retainer  of 
fiecal  matter,  still  unfortunately  to  be  found  in  many  a  house. 
Public  sewers    for  conveying   the   objectionable    matter  to  t 
common  outfall  were  extended.     Varieties  of  valve  closets  were 
introduced,  and  next  came  the  *'  wash-out"  pan,  with  a  flushing 
cistern  which,  w hen  acted  upon,  simply  lifts  the  contents  of  the 
pan  into  the  trap  below  until  another  flush,  perhaps  hours  uftc-r, 
causes  it  to  move  on.     Now  we  have  the  "wash-down**  and 
*'syphonic**  pans,  which  at  each  flush  ought  to  be  thoroughly 
cleared  5  but  the  same  bodies  who  are  appointed  to  regidale 
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sanitary  matters  in  tlie  interests  of  the  community,  if  they 
control  the  water  supply,  rarely  permit  more  than  a  two-gallon 
flush,  which  generally  proves  insufficient  for  the  purpose. 

flow  relactant  some  sanitary  authorities  are  that  we  should 
be  rid  of  oar  filth  and  how  they  have  from  time  to  time  retarded 
the  natural  order  of  development,  notably  by  adopting  such 
clumsv  devices  as  the  pan  collecting  system.  It  is  in  fact  only 
by  painful  steps  that  excreta  and  other  foul  matters  have  been 
^Ued  from  the  near  neighbourhood  of  dwellings.  Not  long 
since  in  many  districts  a  **  trap "  was  required  at  the  foot  of 
every  soil  pipe,  where  each  discharge  was  stopped  on  its  way 
immediately  outside  the  house,  there  it  remained  until  another 
^harge  came  to  shift  it  onward.  Even  now  the  "  trap  "  is 
•imply  moved  on  to  the  boundary  of  the  site  often  but  a  short 
distance  from  the  dwelling.  I  predict  the  day  will  come  when 
«n  such  "  interceptors "  will  be  banished  together  with  every 
otiier  "trap"  ana  impediment  outside  of  buildings,  then  there 
^  be  little  if  any  of  that  half  putrescent  matter  now  so  often 
"Stained  about  dwellings,  creating  sewer  gases  which  find  their 
^*yinto  our  homes  or  assail  our  olfactory  nerves  as  we  pass 
along  the  streets  and  highways. 

Useful  as  manholes  and  inspection  chambers  may  be  when 
jadiciously  placed,  there  are  some  localities  where  their  un- 
'^ning  multiplication  must  in  time  cause  serious  nuisance ; 
^here  their  number  is  excessive  they  retard  the  scour  of  the 
•C'^er  and  often    become   mere    cesspools,   filth    is   deposited 
^^tid    the    sides,   from    which    sewer  gases   are   generated. 
'^'Jfortunatelv  large  pipes  and  the  excessive   employment  of 
«^p8,  manholes,  and  inspection  chambers  are  the  panacea  of 
''^^perience  in  those  who  undertake  sanitary  work. 
, .  W'ith  every  house  drain  of  suitable  size  well  ventilated  at  its 
j^Hest  point  by  being  earned  straight  up,  its  full  diameter, 
.  ^t'  above  all  windows,  with  plenty  of  street  gratings  for  fresh 
^   inlets  to  the  sewers,  ample  flush  of  water,  impervious  and 
^j^l    laid    drains  and   sewers,  all   untrapped  and   free   from 
^^truction;   sewer  gas,  now  so  well  known,  might  become  a 
^^g  of  the  past  only  to  be  met  with  in  laboratory  experiments. 
.  So  soon  as  a  drain  fiom  one  dwelling  joins  another,  accord- 
^  to  law  as  at  present  laid  down,  it  becomes  a  sewer,  and  from 
y^t  point  the  architect,  as  such,  has  nothing  more  to  do  with 
^^     The  sanitary  engineer  then  steps  in,  it  is  he  who  is  re- 
sponsible for  the  design  and  construction  of  the  many  ai'teries 
o'  pipes  and  conduits  by  which  sewage  is  conveyed  to  the 

Much  as  architects  may  have  erred  in  permitting  defective 
construction  in  drains,  others  have  sinned  more  deeply  in  the 
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matter  of  sewers.  Apart  from  their  general  clesipi,  the  method 
of  construe tion»  and  gradkiits  adopted,  actual  work  has  to^j 
often  been  defective  in  execution,  so  that,  instead  of  aiding  tt^H 
*|uick  removal  of  solids  by  water  carria<^e,  they  have  acted  a^^ 
rilterH  or  separators,  [►frinitting  the  fluids  to  escape  and  soak 
into  the  ground  or  to  run  off  and  to  Iciive  the  solids  to  fester 
and  become  offensive. 

I  am  of  course  speaking  uf  what  has  happened  in  the  past — 
no  sanitary  authority,  architect,  or  engineer  would  now  think 
of  pi^rmitting  such  <!efects  Ut  occur.     Yet,  unfortunatelv,  all 
are  not  agreed  as  to  the  necessity  for  preventing  the  fonnation 
of  sewer  gases,  or  even  in  accord  as  to  tlie  best  methods  of  doinij 
so,  and,  strange  to   say,   although  some  of  the  **  ills  to  whicli 
flesh  is  heir  "  liave  untloulitedly  been  traced  to  the  action  of 
sewer  gas,  thei'e  arc  many  keen  observers  who  jxiint  to  the 
genera!    good    liealth   of  sevvermen  and   failing  to  detect  the 
iUmdIy  bacilli  5u  its  most  coneentnitL'd  essence,  infer  that  after 
all,  sewer  gas  is  but  a  harmlt.'ss  though  somewhat  unpleasant 
guest.     Others  go   less  far,   and  while   pronouncing  it  ha 
less  within  the  sewi^rs  or   pkiyiug  about   the  streets,  will  ye 
condemn  it  as  a  burglar  and  murderer  should  it  enter  a  dwe" 
ling,     Notwithst^indlng  tliis  tlivergcnce  of  opinion,  and  al thong 
sewer  gas  nuiy  not  on  every  count  luive  been  found  guilty,  it  ii 
undoubtedly  more  prutlent  t+i  regard  It  as  a  suspect,  to  permifi 
it  no  entry  to  our  dwellings  and  to  banish  it  from  t!ie  stree 
niul  ]iublic  ways.     At  the  same  time  care  must  be  taken  not  I 
imprison  It  within  the  sewers,  for  then  it  becomes  more  vimtoafl 
antl  should  it  find  a  loop-liole  for  escape,  it  may  work  untold  T 

In  other  sections  during  this  Congress  much  will  doubtle 
be  heard  of  ficwage  tltspusal,  a  subject  of   the  greatest  interest 
to  sanitarians.      A  new  era  with  regard  to  that  qaestion  may 
be  upon  us,  if  what  is  now  known  as  the  '"septic  tank  "  fulfils 
the  promise  of  its  sf^far  rapid  atlvance  In  public  estimation. 

Facility  of  (lis|>osaI  implies  greater  possibility  of  rapid  removal 
from  the  neighbourho^xl  of  dwellings;  antl  if  wdiat  is  claimed 
for  the  septic  tank  proves  to  be  true,  a  dual  arrangement  of 
sewers  and  storm-water  iliains  will  be  unnecessarj%  The 
IK'nodic  falls  of  rain  can  then,  by  means  of  collecting  tanks  or 
reservoirs,  be  utilised  an  a  constant  means  for  flushing  aud 
cleansing  drains  and  sewi-rs  ;  because  it  Is  held  that,  whatever 
the  volume  of  the  effluent,  it  may  with  safety  be  turned  at 
once  into  the  natural  water- courses. 

Sanltati<m  has  to  deal  with  many  subjects  quite  as  interesting, 
if  not  so  savoury,  as  sewers  and  drains.     Every  building  we  J 
occupy,  the  houses  in  which  we  reside,  tlie  water  or  the  fluidsj 
we  drink,  the  food  we  eat,  the  air  we  breathe,  the  clothes  ^ 
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wear,  the  work  we  do,  the  recreation  we  take,  all  exercise  their 
infloence  for  good  or  ill  upon  health. 

fiecaofle  some  diseases  are  marked  in  their  characteristics,  and 
frequently  become  fatal  within  comparatively  short  time,  their 
causes  are  zealously  traced,  and  safeguards  are  devised.  Yet  how 
numy  continually  suffer  ill-health,  are  deprived  of  full  vitality 
and  capacity  for  useful  employment  and  enjoyment  in  life, 
resulting,  in  the  majority  of  cases  I  do  not  doubt,  from  neglect 
of  sanitary  laws.  But  because  the  immediate  effects  are  not 
Dwde  apparent,  the  causes  are  more  or  less  ignored,  investiga- 
tion is  imperfect,  knowledge  is  indefinite,  and  popular  prejudice 
is  often  at  fault. 

Careful  and  constant  observation  of  cause  and  effect,  together 
^th  frequent  exchange  of  the  views  and  ideas  of  observers  and 
thinkers,  may  in  time  elucidate  much  that  is  now  obscure 
regarding  what  is  requisite  for  the  health,  strength  and  con- 

T it  happiness  of  mankind  "Prevention  is  better  than  cure." 
bably  the  greatest  obstacles  to  the  advance  of  sanitary 
srience  are  popukr  prejudice,  and  the  unreasoning  adoption  of 
'^terials,  means  and  methods  which  may  be  good  under  certain 
^^^cumstances  or  conditions,  but  the  cause  of  evils  when  wrongly 

t'ed  or  employed, 
this  connection  is  the  question  of  the  proper  use  of  certain 
ouildlng  materials.     In  most  books  on   building  construction 
^  be  found  advocated,  without  qualification  as  a  rule,  the 
^ployment    of     hard    and    impervious    materials.      Popular 

Ejudice  catches  at  the  idea  that  hard  materials  must  be  the 
t  and  strongest,  and  those  that  are  impervious  must  secure 
Jjy  buildings,  consequently  the   hardest   of   stone,  the  most 
*^'KWy  pressed  bricks  and  tiles  are  demanded.     In  the  daily 
P'^  there  is  frequent  advocacy  for  the  employment  of  glazed 
^terials  for   the  entire  exterior  as  well  as  the  interiors  of 
"hidings,  and  in  a  few  cases  the  suggestion  has  been  followed ; 
^?^  I  find  there  are  many  observant  architects  who  persist  in 
I^*^t  they  consider  better  methods  of  construction,  they  seek 
^^  materials  of  permeable  structure,  having  surface  texture 
.  J^d  variegated  tones,  with  which  they  build  in  such  a  manner 
^t,  while  securing  adequate  strength,  there  is  no  waste  of 
8^  material.     I  venture  to  believe  they  are  rightly  aiming  at 
?  scientific  method  of  construction,  the  best  suited  to  secure 
^^th  and  comfort  for  the  occupants. 

•  To  go  into  all  the  reasons  of  the  why  and  wherefore  would 
^  out  of  place  in  an  address  such  as  this  but  broadly  regarded, 
^e  difference  is  on  a  par  with  clothing  oneself  now-a-days  in  a 
•tit  of  steel  plate  aimour,  instead  of  in  good  woollen  material ; 
the  plate  armour  was  of  some  value  doubtless  in  the  days  of 
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hand  to  hand  combat^  but  even  then  only  employed  for  the 
purpose  of  protection,  as  a  daily  garb  it  would  be  ridiculous  in 
apjx^arance  as  well  as  injurious  to  health  and  comfort ;  whereas 
a  suit  of  woollen  material  is  serviceable  and  greatly  to  be 
preferred,  from  this  comparison  I  must  leave  you  to  draw  your 
own  inferences* 

Ventilation  is  another  subject  of  primary  importance  from  i 
sanitary  point  of  view  ;  how  glibly  most  people  will  talk  aUmt 
it,  and  yet  how  little  is  it  understood  by  the  general  public. 
Popular  prejudice  and  ignorance  to<^  often  frustrate  the  best 
endeavours  of  those  who  have  studied  the  subject  and  apply 
the  knowledge  tliey  have  acciuired. 

Is  it  always  remembered  that  regulations  respecting  the 
width  of  streets,  the  heigiit  of  buildings,  the  preveution  of 
overcrowding,  the  proper  construction  of  se^vei's  and  drains,  the 
cleansing  of  thoroiighfares,  and  particularly  of  courts  au^!  alle;^ 
(which,  by  the  >vay,  ought  not  to  be  allowed  to  exist  \f  evei 
individual  had  a  proper  regard  for  his  own,  and  his  neighbor 
health  and  well  being) ;  the  quick  removal  of  refuse  animal  an< 
vegetable  matter,  from  within  and  around  dwellings,  an  ainj' 
water-supply  for  domestic  and  cleansing  purposes,  tlie  provisi< 
of  electric  lighting ;  and  many  another  duty  laid  upon  dif^tri^ 
authorities,  have  one  and  all  a  direct  bearing  upon  the  main- 
tenance of  the  atmospheric  air  we  breathe  in  a  state  of  suitable 
purity,  without  which  efficient  ventilation  is  impracticable  t 

Fortunately  in  this  country  it  is  possible  in  most  dwellinj 
houses  to  employ  natural  means  for  securing  an  adequal 
change  of  air  on  almost  every  day  in  the  year.  Yet  there  is 
much  thnt  an  architect  may  do,  by  care  and  forethought,  in 
planning,  in  the  employment  of  suitable  materials,  and  in  devisi 
means  so  that  such  necessary  change  of  air  within  may 
brought  about  in  a  manner  to  secure  comfort  to  the  occupan^ 
It  must  however,  be  remembered  that  without  tlue  care  i 
intelligent  attention  on  the  part  of  the  occupants,  efficu 
ventilation  cannot  be  maintained. 

In  many  buildings  erected  for  public  use  the  case  is  often 
different.  Natural  means  cannot  always  be  relied  on  f( 
securing  efficient  ventilation,  because  mere  change  of  air  is  ft 
from  being  all  that  is  implied  by  the  term*  In  addition  thei 
must  be  suitable  temperature  and  humidity  of  the  atmosphere^i 
as  well  as  freedom  from  draughts.  To  meet  these  requirement' 
meclianical  means  must  be  resorted  to. 

I  venture  to  point  with  some  degree  of  pride  to  one  of  tl 
largest  installations  ever  laid  down,  viz.,  that  at  the  genei 
Hospital  in  this  city,  a  building  erected  from  my  designs. 
Mr.  William  Key  I  give  all  credit  for  devising  the  engineering 
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f         wqoirements  for  heating  and  ventilating  that  building ;  but  I 

i<ve  no  hesitation  in  saying,  and  feel  sure  he  agrees  with  me, 

tht  success  in  such  an  undeiiaking  is  best  secured  when  the 

^'vhitect,  having  made  himself  thoroughly  acquainted  with  the 

'^liirements  by  which  good  ventilation  can  be  obtained,  works 

ia^d  in  hand  with  the  ventilating  and  heating  engineer,  and 

feigns  the  building  on  lines  best  suited  to  the  methods  to  be 

adopted. 

Fr>equent  failures  there  have  been  in  applying  mechanical 
means  for  securing  ventilation  in  large  buildings.  It  is  well 
tofa.ce  that  fact,  and  to  realise  the  vast  amount  of  prejudice 
resixlting  therefrom.  My  investigations  convince  me  that  such 
fail  tires  result  from  three  primary  causes : — 

1  •    Too  low  an  estimate  of  the  volume  of  air  required. 

2  •    Want  of  efficient  mechanical  appliances. 

^*    Want  of  constant  and  intelligent  management. 

^Vith  regard  to  the  first,  even  recent  writers  upon  the  subject 
^\  ^''entilation  give  a  change  of  air  three  times  per  hour  as  a 
8uita.ble  requirement,  and  many  professed  ventilating  engineers 
bafte  their  estimates  on  such  inadequate  provision.  One  firm 
J5*i  a  laudatory  article  in  a  sanitary  journal  (?),  recently  pub- 
iwhed,  of  a  newly  introduced  .  appliance,  by  which  it  is  claimed 
t^t;  change  of  air  within  an  apartment  can  actually  be  brought 
'^^^U.t  once  in  every  hour. 

So  long  as  architects  and  the  public  shut  their  eyes  to  tlie 
*^^^rtained  fact  that  a  change  of  air  from  seven  to  ten  times 
P^**    hour  is  essential    for    health  and    comfort,  failure    must 
"^^itably  result. 
1    -*-*he  perfection  to  which  mechanical  contrivances  can  now  be 


^^^Ught,  and  the  ease  with  which  electricity  may  be  employed 

*^  Tn/\+i»rr»      rvrkTVTA**       wolrr*       i4"       •r\T«o/i4'ir»ril       4-r»     ca<^iii«a      oil        o/1oniiofA 

its 


.  motive  power,  make  it  practical  to  secure  an  adequate 
^^ige  of  air  within  a  building,  however  complicated  may  be 
p^^lan  and  arrangements. 

-l^he  internal  capacity  of  the  General  Hospital,  Birmingliam, 

^y^^s  two  million  cubic  feet,  and  provision  is  made  for  pro- 

jj**ing  a  total  of  twenty  million  cubic  feet  of    cleansed  and 

.^^pered  air  throughout  the  buildings  every  hour  continuously, 

^^Jit  and  day. 

.  ^JT'he  experience  I  have  gained  in  this  and  other  buildings, 

l^ilarly  ventilated  on  the  plenum  system,  enable  me  to  assert 

^^"tliout  hesitation  that,  with  an  adequate  expenditure  upon  u 

r^^perly  equipped  installation  and  careful  management,  there  is 

^^  reason  why  efficient  ventilation  and  warming  should  not  be 

^^tired  in  every  public  building,  with  absolute  freedom  from 

»^^rmful  draughts. 

The  pro\dsion  of  dwellings  for  the  working  classes  has  for 
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many  years  occapied  the  attention  of  sanitarians ;  becanse,  per- 
manently good  health  cannot  be  secured  in  defective  dwellings, 
and  unless  the  health  of  the  largest  class  is  maintained,  it 
constitutes  a  source  of  danger  to  the  rest  of  the  commaniiy. 
There  are  many  reasons  why  homes  for  the  labouring  classes 
are  often  defective,  but  there  is  one  reason  which  more  Sian  any 
other  tends  in  that  direction — it  is  the  system  of  creating 
excessively  hich  ground-rents. 

There  is  a  limit  to  the  amount  of  rent  which  it  is  possible 
for  working  men  to  pay,  conse(juenily  if  the  ground  landlord  is 
grasping  in  his  demands  there  is  little  capital  left  to  be  expended 
on  tne  buildings  and  therefore,  they  are  scamped.  I  am  no 
Socialist  in  the  ordinarily  accepted  sense  of  the  term,  but  I 
realise  most  strongly  that  the  excessive  value  put  upon  land  for 
building  purposes — particularly  that  required  for  the  houses  of 
the  working  population — is  a  leading  cause  of  bad  building,  the 
result  of  which  is  impaired  health  in  the  community  from  which 
the  landowner,  as  well  as  members  of  his  family  may  perchance 
suffer  more  severely  than  they  would  from  a  slightly  reduced 
income  following  upon  less  exorbitant  demands  for  ground 
rent. 
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PSESIDEXT  OF  THE  SECTION. 


^AVE  been  honoured  by  the  selection  of  your  Council  to 

^^^^icle  over  this  Section,  which,  though  greatly  occupied  with 

x|  ^^ry,  may  be  looked  upon  as  dealing  with  the  very  founda- 

g j^^  of  practical  sanitary  work.     It  is  therefore  my  duty,  nay, 

^^^Uld  I  not  say  my  privilege,  to  give  a  cursory  review  of  some, 

^tiy  rate  of  the  more  important,  advances  that  have  been 

^^^e  in  sanitary  science  in  recent  years. 

{^    .^  "wish  I  had  the  power  to  put  before  you  in  the  form  of 

*^'liant  epigram  or  pointed  aphorism  some  of  the  truths  that 

^  ^     have  daily  to  study,  to  deliver  an  address  that  might  be 

^^^"tined  to  become  classical,  not  only  because  of  the  patient 

^"^^I^lay  of   accumulated    facts   and    observations,    the    logical 

^v^racy  of  the  deductions  and  the  brilliance  of  the  theories 

^^"^    forward,  but  also  because  of  the  concise  description  and 

^^^^ty  of  diction.     1  can  lay  claim  to  little  of  all  this.     My 

*^^     merit   must   be  that  I  desire  to  lay  before  you  a  plain 

^^^"amished  tale,  leaving  you  to  draw  your  own  deductions, 

^^    fill  in  the  framework  of  a  very  incomplete  and  skeletal 

^^^Ucture. 

T^he  history  of  sanitary  science  might,  if  we  allow  our  fancy 

^^J^e  rein  for  a  few  moments,  be  compared  to  the  history  of 

8^logy  as  put  forward  by  its  modern  exponents.     We  may  at 

L  ^^%i  time  have  been  somewhat  inclined  to  adhere  too  strictly 

ft  ^  the  old  cataclysmic  theories,  and  to  consider  that  unless  some 

K         ^^  thing  or  startling  development  was  announced  at  every  Sani- 

m         ^y  Congress,  or  at  every  meeting  of  the  British  Association, 

W        th^  progress  of  the  preceiling  year  or  years  ha^  been  but  little 
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of  wliicli  to  be  proud;  the  slower  processes,  coiTesi>ondingtotlie 
mighty  but  not  easily  obsen^ed  workings  of  Kature,  were,  and 
even  now  too  frequently  ai'e,  passed  over  as  having  littli 
significance,  and  the  year  is  written  down  as  almost  barrel 
though  in  many  ways  it  may  have  been  one  of  extreme 
fertility. 

It  may  appear  to  be  paradoxical  }>erhaps,  that  it  Is  sorae- 
times  nece&sary  to  recall  the  fact  tbat  we  m*e  not  contem- 
porary w^ith  all  pragi'ess,  and  with  all  that  makes  for  a  healthy 
and  active  peojile.  It  niny  be,  and  no  doubt  is,  true  tbat  w< 
are  in  many  ways  favonrt^tl  beyond  any  of  our  predecessors,  bi 
just  as  we  now  regard  the  luxuriant  verdure  tlanking  tlie  river 
that  flows  down  the  broad-based  valley  as  the  teniporaiy  but 
ever-reeurring  product  of  a  soil  which  is  the  outcome  of  multi- 
tudinous geological  epochs  and  changes*  so  w*c  must  rem  era 
that  the  sanitary  science  of  to-day  is  l>ut  the  logical  outcoi 
of  the  work  of  many  great  miiuls  applied  to  problems  umht 
conditions  very  multitudinous  and  constantly  changing,  uutil 
in  oiir  own  time  we  have  the  systems  of  which  we  are  so  proud^ 
but  many  of  which  in  turn  must  give  way,  some  in  details  only» 
tsome  in  priucijde,  to  those  better  suited  to  the  conditions  of 
the  future,  founded  not  oidy  on  wdiat  has  gone  before  U5,  hul 
also  u]inn  the  experience  of  the  work  done  to-day. 

It  should  be  an  encouragement  to  all  of  us  tbat  we  aix»  in 
working  for  the  present  alone,  but  that  eacii  one  wla>  makei 
bis  contribution  to  the  science  of  the  present  is  adding  hi$' 
quota  to  the  advancement  of  the  welfare  of  his  successors,  and 
that  altliough  our  theories  may  afterwards  be  overturned  or  set 
aside  to  give  place  to  others  fonndetl  on  a  broader  basis,  no 
dcmonstratetl  fact,  no  scrap  of  honest  work  of  any  kind  doae 
to-day  can  ever  lie  entirely  lost;  it  nuLst  exert  some  influence 
on  the  work  autl  knowledge  of  to-uiorrovv. 

Had   there   been    no    Jenner,    there    could    have    been    no 
Pasteur,  no  Lister,  no  Koch.     Tlie  same  may  be  said  of  eveiy 
man  who  is  working  at  sanitary  science — we  shouhl   all  have 
been  in  a  sorry  plight  had  it  not  been  for  those  who  have  gotn 
before  us.     Indeed,  in  this  connection  I  am  often  reminded 
a  saying attributetl — with  what  truth  I  know  not — to  Professi 
Tait,  that  **  our  greatest  plagiarists  are  our  predecessors.** 

In  the  short  time  at  my  disposal  I  shonhl  like  to  my  somi 
thing  on  three  subjects.  I  select  three  because  they  are  th()s 
of  somewhat  general  interest  on  which  I  have  had  some 
opportunity  of  fonni ng  an  oj union,  based  on  j>ersonal  observa- 
tion. On  certain  points  we  may  differ,  but  1  wonhl  have  yoo 
believe  tbat  whether  my  views  are  the  same  as  youi*s  or  not, 
I  hold  to  them  only  after  being  at  some  trouble  to  delenniii<2 
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what  basis  there  was  for  my  belief p  Ejich  one  of  us  feels  that 
he  can  speak  more  anthoratively  and  effectively  of  that  on 
which  he  has  been  personally  eog«nfi;ed,  and  uf  which,  there- 
fore, unless  he  be  very  careless  and  snporlicial,  he  has  gained 
some  special  knowledge,  than  he  can  of  the  \\ork  of  others  how- 
ever carefully  he  may  follow  pnblislied  details  and  arguments. 


TrBERCULOSIS. 

It  will  suit  my  purpose  best  to  deal  first  with  a  couple  of 
typical  examples  of  the  kind  of  effort  tliat  is  now  being  made 
by  those  who  have  charge  over  the  health  of  the  community. 

liecently  many  rapid  chaui^es  have  taken  place  as  regards  the 
light  in  which  we  view  certain  of  the  infective  diseases,  but  in 
no  two  di.seases  have  the  changes  bet'u  so  startliug,  so  kaleido- 
scopic as  in  tuberculosis  and  diplitlK-rla, 

Twenty  years  ago  the  former  of  these  diseases  was  looked 
upon  as  one  with  which  it  was  almost  hofieiess  to  contend  with 
any  great  prosjiect  of  ultimate  succi'ss,  a  conviction  which  is 
only  now  being  gradually  eradicated  frftm  the  **  lay''  mind.  In 
regard  to  diphtlieria  the  outlook  was  almost  e*piaily  gloomy  up 
to  five  years  ago.  The  spread  of  the  knowledge  ot  the  laws 
of  health  amongst  medical  men,  amongst  corporate  bodies, 
public  societies  and  individual  laymen  hml  during  the  last  few 
decades  dune  something  to  illumiiu^  a  very  great  darkness,  and 
tuberculosis  and  diphtheria  were  being  systematically  sapj>ed 
and  mined  by  nio.st  earnest  workers,  but  advance  was  slow,  and 
many  were  becoming  discouraged. 

With  Koch's,  LoetHer*s  and  Bi^'h ring's  discoveries^  however^ 
a  new  epoch  was  commenced,  the  full  development  of  which  is 
even  now  awaited  with  the  keenest  anxiety, 

What  we  know  of  tuberculosis  already  has  brought  home  to 
us  the  fact  that  here  we  have  a  shield  which  has  two  very 
difiFerent  aspects.  On  the  one,  the  dark  side,  we  have  the  fact 
that  tuberculosis  is  a  parasitic,  infective  disease,  which  readily 
attacks  groups  of  animals  of  widely  different  species  as  soon  as 
these  animals  are,  under  certain  woll-defined  conditions,  brought 
into  contact  with  man.  Until  tinj  ftmsf  et  onV;o  of  this  disease 
had  been  traced  by  Koch  our  knowledge  of  the  infective  nature 
of  the  disease,  and  of  the  widespread  distribution  amongst 
animals  other  than  man»  rendered  the  outlook  still  more  grave 
than  it  now  is.  Another  **  quarter''  in  this  dark  side  of  the 
shield  is  that  after  the  disease  has  reached  a  certain  stage  there 
appears  to  be  no  possibility  of  checking  its  course,  wiiilst  we 
have  very  strong  evidence  that^  although  the  specitic  cause  of 
the  disease,  the  tubercle  bacillus,  is  a  markedly  pathogenitic 
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:m-:i>aT*  iH'-.    ri'z   :ni:::!v  outsMe    the    IkhIv   and   on  dea^ 
t:;i.— -?r  'i:  •-  t-t":     iTtt.-ci'v,  :r  can  nevertheless  remain  alive  at*^ 
.-Ti  :i':it:    r       I  -J  i.ir^i  f  r  a  o^nsiJerable  lenirth  of  time,  kV^^ 
*   X .::.:!  :ir^-  o:\W  now  comini:^  to  be  fairly  \r^^ 


•.'n  :.!•£     r"'i=r  >;■•-  ■  :  :':e  jIiicM.  however,  we  have  a  sonm  ^ 
•V  m:  ":r^":-=r  •  i::urv.  :i  ■  :o:ure  whieli  ijives  ns  enconrarreme  ^^*' 
...    ..|-^.;..^   -..     .;27  WLirfjTv  airain-st  this  scourge  of  the  liumg:::^^^*^ 
<o:'X"j'   -■•  i"   '..  \:r'\.  :t:i:ierare  /one. 

I-.  i^M  r*^-    ■  i:^-.  i>  :n  >«.^  many  of  the  other  s|iecific  \^^^' 

Ti-::-.:    ■.  -s.  j-ivr-i,   -v^    ::...w    know   that   there  can  he  no  tube^^I' 

:':".  ssi  'v-'    •-   ->■:  •  re<<;r.*.v  of  a  sjx?citie  micro-orpanism,  i^^^ 

?.v*  .-iiL-.  •    ;   -v.  krvie  liuillus^     Only  those  who  have  had  ff^J^ 

^^""  iC'A  ■■>"  >>Ji  ■    v<  ;i:: :  tv-  oontend  with  ghastly  and  unsafc^^^"" 

>:a::::jl    .•uu>«:"<    r*  i :>*: a ^^^  o:in  t ho nnighly  appreciate  the  comfor^^f^ 

::    "r.i'.v.*^  Ji   .•">•  ::v:ly  vv:. on.ro  if   not  very   massive  foe  i-'^^^^ 

:^:cS:iiz.     Evei:  :>.  .>e  who  are  oriuairetl  in  purifying  our  room^^-  ^ 

.■■.:r  w:i:tr  >u*.  ■*■.:<  a::  l  our  dmins  can  enter  upon  their  taslK-^ 

*■:>.  irTVittT  ^.>:    ;in  v  ::iervfoiv  with  infinitely  lietter  prospecU    -^ 

c:  s*.:c\?f**  :.'.i".  -^A-i  :  r::ior!v  theirs,  Ivcause  they  feel  that  mos»'  ^^^ 

oc  :hn:  >:-^;*~:  •:-.:\o::vo  fevcr>  have  for  their  causal  agents fairlv^l^v^ 

«i!.-**^r"«wv*.  Av  ;  :::  •Urarolv  easily  rvc«>gnisable  micro-organisms-^^* 

H;w  :v.:v!"  irrv  :v.:;s:  this  be  the  case  with  the  physician  ^"^^^^ 

*-,:ruvv:;  ^^  •  .^  -^  .\  "s:;i;;:!y  called  u]H>n  not  only  to  treat  disease^f^---^ 

v-'^UxiiTiv.  r.s  I  *.::  a's.^  to  ;u;\  [><'  as  to  the  U.»st  methinls  of  guarding^^^ 

a*:vi  torVitv::-;:  ■*.;<  varionts  aiT-iinst  the  attacks  of  these  veiT  real,  m\^ 
......        ^  *         ' 

t/.OUi:"   ^*'\  •.*■>..  ■.".'US  tvVS, 

No    :v:vv".'    w '."■..'■.;:    t::o   tulvrcle    bacillus  is  a   statement  ----^ 
uV..*'  ••■^   •    ■'  •v.:'   \^:i!>  l,i\o  i::von  nuioh  needed  comfort 
:.^  ::*..'     .>     :   v...-v  •■   v\vi\    :\:irii!y  in  the  kingdom,  whilst  it 
...^.,^  .  .     .  ,,  ^. .  .     '.iv:::,  :■>;  av.  •;  vattlo  broodei*s  that  only  those 
N\".-.v'  Is*     ^    •/,"   :-.\i-\    .'"  oi  our  dairy,  and  therefore  our 

;  :vv  ..•  .:  V..::"..  :.<:«.  .  ^^iT^.  tuloroulin  react  to  the  test,  can 
a:  v:\ *.*..; :o  \\\  '.\w  s'"_'::v<:  t-Ciiivo.  This  statement  means  that 
r.o  nur-ivi*  »  :'  a  rr.-.  v:\  iii-viN  fanuly  need  despair  of  evading 
T;:o  »h\;;l  or.vtr.y  of  :•■>  r:uo.  Tlio  cliilihvn  of  tuberculous 
p;i;vnt>  r.i:iv  1  o  |Ma.\  1  unlor  suoh  conditions  tliat  they  will 
never  contrao:  tlie  o.isia-o.  Thoy  do  not  inherit  tuberculosis 
from  their  pinvr.:-*  tl'oui:li  thoy  may  inherit  those  weaknesses 
of  tissue  and  opu^titutii'n  wliioh  render  them  ]>eculiarly  liable 
ti»  succumb  to  the  attacks  oi  the  j^arasites  that  in  their  parents 
are  tloing  such  damaire.  ^trenirthon  the  tissues,  build  up  the 
coustitutit^n  by  good  food,  fre>h  air  and  exercise,  and  whilst 
you  are  tloiug  tins,  place  the  child  under  such  conditions  that 
the  tubercle  bacillus  can  gain  no  access  to  it,  aud  bv-and-bye 
there  will  come  a  time  at  which  the  attacks  of  the  bacillus 
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are  as  fatile  as  they  are  against  the  child  who  inherits  from 
his  parents  all  those  protective  a^ncies  with  which  healthy 
tndivicUiaU  are  endowed  for  the  warding  oflf  of  the  onslaught 
of  pathogenetic  micro-organisms. 

Let  us  take  a  concrete  example^many  valuable  herds  of 
cattle  in  this  counlry  are  so  tuberculous  and  suffer  so  from 
** glands,"  that  when  the  tubercle  bacillus  was  first  described 
the  hereditary   theory  of    tuberculosis   still    maintained^ 

was  feai^ed  that  it  would  be  necessaiy  to  sacrifice  most 
valuable  cattle  in  order  to  era<licate  tlie  disease,  or  at  any  rate 
to  get  rid  of  tuberculous  dams*  Naturally  there  v%*as  great 
reluctance  on  the  part  of  owners  to  adopt  such  a  drastic 
measure  as  the  wholesale  slaughter  of  valuable,  though 
tuberculous  breeding  stock.  That  such  a  course  was  not 
necessaiy  was  maintained  by  many  who  did  not  believe  in 
the  hereditary  tmnsmission  of  tuberculosis,  and  now  Bang 
of  Copenhagen  has  proved  by  actual  ex[)eriment  that  it 
is  possible  to  obtain  a  perfect ly  healthy  progeny  from  tuber- 
culous herds,  if  care  be  taken  to  remove  tlie  calves,  as  soon  as 
they  are  born,  from  the  tuberculous  mothers,  and  to  feed  them 
on  milk  originally  free  from  tubercle  bacilli,  or  so  heated  that 
any  bacilli  pivsent  are  destroyed.  It  will  of  course  be  evident 
that  if  the  womb  of  the  cow  is  tuberculous  the  calf  may  be 
bom  into  the  world  suffering  from  tuberculosis,  but  that  ts 
because  the  bacilli  in  the  lesion  of  the  womb  have  made  their 
way  into  the  tissues  of  the  embryo  calf.  This  is  not  a  true 
hereditary  process,  it  is  rather  a  condition  transmitted  from  the 
dam  to  the  calf,  tlie  bacillus  passing  directly  from  the  tissues  of 
the  one  to  the  other  and  oidy  in  those  cases  in  which  the  womb 
is  the  seat  of  tiiberculoiis  lesions.  If  the  womb  be  not  affected 
(when  it  is  so  affected  the  calf  is  f re*] nently  slipped — tubercular 
lesions  in  the  %voinb  being  a  recognised  cause  of  abortion  in 
cattle)  however  widespread  the  disease  may  be  in  other  parts 
or  organs  the  calf  is  not  affecfjed,  and  it  escapes  the  disease  alto- 
gether provided  that  it  be  removed  from  its  dam  and  protected 
aeainst  the  attack  of  the  tubercle  bacillus  by  any  of  its  many 
channels  of  invasion.  This  is  a  most  important  addition  to 
our  knowledge,  for  through  it  we  have  the  assunmce  that  in 
process  of  time  we  should  be  able  to  stamp  out  the  disease 
m  cattle  if  we  can  only  put  the  rising  generations  under  con- 
ditions fav^ourable  to  the  building  up  of  sound  healthy  bodies 
and  unfavourable  to  the  miiltiplication,  development,  or  per- 
sistence, of  the  tubercle  bacillus.  If  tins  is  true  in  tlie  case  of 
cattle,  shonld  it  not  also  hold  gocKl  where  the  human  subject  is 
concerned.  Our  methods  may  have  to  be  moditied  or  altered, 
and  difticolties  not  met  witli  in  the  case  of  cattle  may  here 
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present  themselves,  but  there  can  be  no  doubt  that  what  will 
ultimfitely  (and  from  wliat  one  can  see,  ere  ver\-  \ong)  he  done 
by  stock  breeders  and  their  advisers  will  have  to  be  tackled  iu 
good  earnest  by  doctors  and  sanitary  authorities. 


I  may  perhaps  be  allowed  to  f^vc  my  reasons  for  being 
i>peful  on  this  scoi^.     Early  in  tlie  present  year  I  received 
invitation  from  the  Cheshire  Chamber  of  Agricultui'Ct  to  deliv 


r^" 


a  lecture  and  open  a  discussion  on  tuberculosis  as  it  affects  dairy 
farming,  stock  breeding  and  feeding.  I  was  astonished  and 
delighted  to  find  that  the  discussion  that  followed  was  not  con- 
fined to  the  medical  officers  of  health  present,  but  that  countnr 
squires,  tenant  farmers,  cattle  breeders  and  butchers,  all  of 
whom  seemed  to  have  been  giving  some  attention  to  the  subject, 
canii'  forward  to  give  their  experience  or  to  ask  for  further  in- 
formation. Thnse  speaking  not  oidy  desired  information,  but 
gave  evidence  that  they  were  anxious  to  act  in  conjunction  with 
and  follow  the  advice  of  those  whom  they  deemed  worthy  of 
their  confidence.  Professor  Delepine  t^lls  me  that  he  had  i 
sknilnr  experience  at  Keswick,  where  at  the  invitation  of  the 
Rev.  Canon  Kawnsley,  he  delivered  a  lecture  before  an  audietjci.' 
consisting  of  fanin^rs,  county  and  other  council  authorities,  and 
a  number  of  others  interested  in  this  rpiestion.  Quite  recentlr 
it  has  been  my  privilege  to  listen  to  another  lecture  by  Pro- 
fessor Delepine,  given  at  Lord  Vernon's  reijuest,  at  Sndbun\ 
Derbysliire,  where  a  most  interested  audience  of  farm^^r*, 
medical  officers  of  health,  and  others,  including  the  Kt.  Hon* 
Walter  Long,  Presidt-nt  of  the  13oard  of  Agricultui^e,  Sir 
William  Broadbent,  President  of  the  Association  for  the  Study 
and  Suppression  t*f  Tuberculosis,  Sir  James  Crichton  Browne. 
Professors  Hamilton  and  Boyce,  and  Drs.  Buzzard,  Nivea  aud 
Ransome,  and  l>r.  Livesey,  Lord , Vernon's  adviser  in  these 
matters,  had  gathered.  Licitlentally,  the  question  of  the  use  of 
tuberculin  was  brought  np,  and  the  President  of  the  Board  of 
Agriculture  {who  very  projierly  insisted  that  the  farmers  and 
cattle  keepers  sliould  not  hv  the  only  ]»eo]>le  called  upon  to  take 
steps  for  the  erailicatiou  of  tuberculosis,  when  we  are  awan- 
that  so  many  other  more  imiiortaut  channels  of  the  spread  of 
tubercular  infection  exist)  asserted  that  he  had  not  the  slightest 
hesitation  m  saying  that,  once  those  in  authority  were  convinced 
that  tuberculin  wns  tlioronghly  relied  upon  and  genemlly 
acccj>ted  by  scientific  exjierts  and  jiractical  veterinar}'  and 
medical  autliorities  as  an  almost  unfailing  means  of  making  a 
diagnosis  in  doubtful  cases  of  tuberculosis,  they  would  empower 
him  to  make  arrangements  for  the  supply  of  tuberculin  to 
qualified  veterinary  surgeons  throughout  the  kingdom  fo 
purpoie  of  testing  cattle,     Kow-a-days  uuless  some  fee 
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VMAd  along  with  the  cost  of  the  tuberculin  the  claim  on  the 

Treasury  would  amount  to  a  most  insignificant  sum,  but  the 

weight  of  the  sanction  of  the  Board  of  Affriculture  in  such  a 

natter  would  be  so  important  that  the  influence  of  the  mere 

money-grant  might  be  left  entirely  out  of  the  question. 

Every  investigator  who  has  used  tuberculin  as  it  should  be 
iiaeJ,and  under  conditions  now  much  better  understood  than 
tfcejrwere  even  a  couple  of  years  ago,  knows  that  the  tuberculin 
HHction  is  almost  specifically  diagnostic;  most  of  those  in  this 
room  are  convinced  that  whatever  may  be  the  value  of  Koch's 
tuberculin  as  a  therapeutic  agent  its  value  in  diagnosis  in 
obscure  cases  of  tuberculosis  is  almost  incalculable,  and,  I  think, 
we  should  be  greatly  strengthening  the  hands  of  our  veterinary 
brethren  and  assisting  both  farmers  and  medical  officers  of 
health  were  we  to  send  from  this  Congress  to  the  President  of 
the  Board  of  Agriculture  a  resolution  to  that  effect. 

Such  questions  as  ''  Tuberculosis  and  its  relation  to  meat  and 
oilk  derived  from  tuberculous  cattle,"  "  The  death-rate  amongst 
diildren  from   abdominal    tuberculosis,"   "The    incidence   of 
"meningeal  tuberculosis  in  early  life  and  of  pulmonary  tuber- 
cnlosis  in  later  years,"  "  The  effect  of  moisture,"  "  of  ventila- 
tion,'' •*  of  light,"  and  of  various  other  agents  upon  tuberculosis 
k*ve  all  been  discussed,  and  the  best  means  of  getting  rid  of 
this  disease  have  from  time  to  time  been  brought  before  this 
Congress,  but  I  feel  convinced  that  if  for  the  next  year  or  two 
We  devoted  our  energies  to  pointing  out  that  wherever  there 
•*  tuberculosis  there  must  be  the  bacillus,  and  then  to  indicating 
that  the  converse   may   hold   good,  pointing   out  the   various 
P^itions  in,  and  the  conditions  under  which,  the  bacillus  may 
^  carried  from  host  to  host,  and  at  the  same  time  combat  the 
"^^tion  that  tuberculosis  is  hereditary,  and  insist  that  in  its  early 
?^^s  it  is  a  most  curable  disease,  we  shall  be  going  still  further 
^^  the  direction  of  creating  an  intelligent  appreciation  of  what 
^-^H  be  done  to  stop  the  spread  of  the  disease  and  bringing 
^Jf'Ufort  to  many  who  at  present  look  upon  a  certain  proportion 
^'  their  children  as  doomed  to  an  early  deatli  from  tuberculosis, 
p  Within  the  last  year  or  two  the  medical  officers  of  health  of 
^*^gow  and  Freebridge  Lynn  liural   District  Council,  and 
^^   doubt  of  other  towns  and   districts   have   drawn  up  most 
*^UTiirable  circulars  dealing  with  the  treatment  of  tuberculous 
Patients,  giving  both  general  and  detailed  instructions  for  the 
P^vention  of  the  transmission  and  distribution  of  the  infective 
"^teriah      These   leaflets,   spread   broadcast   by   the   sanitary 
*^thorities,  are  calculated  to  do  an  enormous  amount  of  good, 
^t  merely  as  they  effect  immediate  action,  but  because  of  the 
P<^erfal  educational   influence  they   must  exert   upon   those 
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amongst  whom  tliey  are  distributed,  and  I  for  one  should  like 
to  see  them  adopted  by  everv  medical   officer  of   henith  and 
snnitarv  authority  in  the  kingdom,  not  only  in  regard  to  tiiWr- 
culosis,  but  also  in  dealing  with  other  specific  infective  diseases* 
With    all  these    signs   of   deepening   interest   in   this  subje 
amongst  all  classes,  and  with  the  above  examples  of  the  cffor 
made  to  spread  information  on  the  question  of  the  causatio 
and  treatment  of  tuberculosis  before  us,  I  am  convinced  tha 
f luring  the  next  decade  we  shall  see  a  marked  diminution  in 
the  death-rate  from  tuberculosis,  and  1  hope  that  this  Sectio 
will  he  able  to  take  it^  due  part  in  bringing  about  of  a  consum- 
mation so  devoutly  to  be  wished. 

DlPIITIlElUA. 

For  the  last  three  or  four  years  most  of  us  have  been  care- 
fully noting  the  results  of  the  antitoxin  treatment  of  diphtheria* 
For  my  own  part,  I  may  stfite  at  once  that  I  am  satisfied  that 
where  antitoxin  is  given  early  enough  and  in  sufficient  ipiantitv 
it  is  ])ractically  a  specific  in  the  treatment  of  diphtheria-  It 
may  be  asked,  why  then  does  not  diplitheria  disappear  froi 
amongst  us  i  To  those  who  have  studied  the  genesis  of  the 
disease  the  answer  is  simfdc  enough.  Although  antitoxin  cai 
never  take  the  place  of  improved  sanitary  conditions  in  doinj 
away  with  the  breeding  places  of  the  diphtheria  bacillus  outsi( 
tlie  human   body,  it  may  be  looked  upon  as  an  almost  perfei 

Emteetive  agaiust  the  action  of  tlie  diphtherial   pt»ison  m  th( 
oily.      As  regards  the  curative  action  of   antitoxic  serum, 
have    little    new  to    tell    you    beyond    the   fact    that    durii 
the    year    18^.^7     the     death-rate    from     diphtheria    in    t 
hospitals  of    the  Metropolitan    Asylums  Board  fell  to  a  still 
lower  figure  than  in  any  previous  year,  the  mortality  last  ye: 
being  only  17%'>  per  cent.,  a  figure  that  at  one  time  would  hai 
been  looked  u\nm  as  absuhrtely  chimericab  taking  into  considi 
ration  the  fact  that  so  many  of    the  cases  have  already  b 
under  treatment  for  considerable  periods,  and  are  only  sei 
into  hospital  either  for  surgical  interference,  or  because  theJ 
remains    little   hope  of    recovery   outside.     Amongst  cases  of 
post-scarlatinal  diphtheria  there  lias  been  a  still  greater  falli 
off  in  the  mortality*     At  one  time  something  like  60  per  ceni 
of  the  convalescent  scarlatinal  patients  who    afterwards  coi 
tracted  diphtheria  succumbed.     Now  under  the  antitoxin  Ireal 
ment,  in  one  hospital  of  which  I  have  statistics  the  death-rai 
is  about  2  per  cent.,  whilst  in  another  nearly  lOU  cases  wei 
treated  last  year  witliout  a  single  death. 

Now,  gentlemen,  tloes  not  all  this  point  in  one  direction,  an  J 
in  one  direction  oiilv?      Wherever    there  is  an  outbreak  of 
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diphtheria  the  first  thing  to  be  done  is  to  inject  not  only  the 
patient  with  a  curative  dose,  but  all  who  can  possibly  be  exposed 
to  infection  with  a  protective  dose  of  antitoxin.  This  is  the 
only  logical  outcome  of  the  experiments  and  experience  of  the 
last  few  years.  It  has  been  proved  up  t^  the  hilt  that  which- 
ever agent,  toxin  or  antitoxin,  first  gains  access  to  the  tissues, 
it  holds  the  field,  except  against  the  attacks  of  enormously 
greater  quantities  of  the  other.  If  the  diphtheria  toxin  gets  in 
nnt  and  is  left  unmolested  for  some  time  it  so  makes  good 
its  position  that  it  can  with  difficulty  be  ousted  or  neutralised 
and  then  only  by  large  quantities  of  antitoxin,  whilst  on  the 
other  hand  small  quantities  of  antitoxin  already  circulating  in 
the  fluids  of  the  body  can  render  innocuous  the  attacks  of 
comparatively  large  doses  of  toxin.  Now  that  antitoxin  is  so 
mucn  more  potent  than  it  was  at  one  time  and  that  the 
conditions  of  preparation  and  storage  have  been  so  much 
improved,  most  of  the  objections  to  the  administration  of 
protective  doses  have  been  removed,  and  the  advantages  to  be 
gained  are  so  great  that  I  look  forward  with  confidence  to  the 
time  when  this  method  of  assisting  sanitary  administrators  will 
^  received  with  the  favour  that  it  deserves.  It  is  a  step  which 
^7  be  taken  at  once  as  soon  as  there  is  even  a  suspicion  of 
Ae  presence  of  the  disease,  the  earlier  the  better ;  it  is  not 
even  necessary  to  isolate  immediately,  as  all  those  injected  are 
•t  once  protected.  It  does  not  in  any  way  interfere  with  the 
^'^Hying  out  of  sanitary  improvements,  and  altliougli  it  does 
'^t  nltmiately  take  the  place  of  these  improvements  it  protects 
^e  inmates  of  the  infected  houses  whilst  the  improvements  are 
'^ing  carried  out. 

^  *^  this  matter  we  are  much  behind  our  brethren  in  New 

yj^^K  where,  as  Dr.  Hermann  Biggs  informs  nie,  they  have 

SjjP'^ght  down  the  mortality  from  aiphtheria  at  least  one  half, 

■*'  *^©  whole  question  of  the  prevention  of  diphtheria  has  to  be 

''^pened.    By  ventilation  and  good  drainage  two  things  may  be 

^ff^ted.  All  possible  breeding  grounds  for  the  diphthena  bacillus 

^y  be  removed  and  the  protective  coverings  of  the  body,  the 

^thelium  of  the  throat,   nose   and    lung   maintained    in    as 

^cient  a  condition  as  possible,  whilst  the  cells  and  fluids  in 

•^^  body  which  deal  with  straying  and  wandering  organisms  may 

^  kept  vigorous  and  healthy.     The  presence  of  the  diphtheria 

'^Uus  in  the  throat  of  a  patient  should  be  looked  upon  first  as 

^ntially  a  means  of  diagnosis,  but  then  also  as  a  danger  signal, 

'^^'\t  may  be  accepted  that  wherever  these  bacilli  occur  in  the 

throat  they  give  indication  of  two  things  (a)  that  diphtheria 

toxin  is  being  .continuously  formed  in  larger  or  smaller  quantities 

U)d  {b)  that  the  patient  is  a  source  of  danger  as  a  centre  of 
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raay  we  not  hope   that  ere  i 
routine   will    be    observetl 
outbreaks  of  fli[)htlieria.      In  every   suspicious   case  of  th; 
mischief  ft  swab  will  be  taken  and  a  microscopic  and  cultu] 
examination   made,  and   then  without  waiting  for  the  result 
of  this  examination,  an   injection  of  antitoxin  given.     Should 
the  case  prove  bacteriologically  to  be  one  of  diphtheria,  in- 
jections will  be  given   to   all   those   ^especially  children)  wlm 
have  been  exposed  to  the  infection,  and   none  of  these  will  lie 
allowed  to  go  back  to  school  or  come  in  contact  with  otln 
children  not  so  protected  until  it   has   been   proved  that  thi^ 
harbour    no    diphtheria    bacilli    in    their   throats.      This  mte 
should  apply  to  patients  as  well  as  to  those  not  actually  suffcrii 
from  the  disease  but  with  the  bacilli  in  their  throat.      It 
be  objected  that  in  certain  cases  it  takes  months  ttj  get  riii 
the  bacillus  fix)ni  the  throat.     1  have  seen  one  or  two  cases  01 
of    12,000   examined    in    wdiich    the    bacilli    have    remained 
demonstrable  in  the  secretions  of  the  throat   for  eight  monttiSt. 
In  all  of  these  cases  there  appear  to  have  been  abuormal  C( 
ditions  in  the  tonsils — hypertrophy,  follicular  enlargement,  &C, 
but   that  such   cases   do  occur  affords  food    for   very  serioos 
reflection,  and  indicates  that  we  are   not  even  yet  sufficien 
careful  to  disinfect  throats  and  isolate  fur  long  enough  \y^fv 
jiatients  who  may  be  dangerous  centres  of  infection  long  after 
all  naked-eye  evidence    of   diphtheria   has    disappeared.     The 
isolation  of  those  cases  in  which  diphtheria  bacilli  persist  would* 
of  course,  be  attended  by  great  difficulties  and  inconvenienos 
and  it  might  be  necessary  to  make  some  special  provision  for  tk* 
carrying  on  iif  the  education  of  the  infected  children,  but  even 
if  this  cooli!  not  be  done  it  is  sui-ely  a  far  less  evil  that  the 
edacation  of  a  few  children  should  receive  a  temporary  check 
than  that  they  should  prove  a  source  of  infection  to  schoolmates 
and  playfellows. 

I  believe  tliat  by  earli/  injection  in  all  cases  which  may  turn 
out    to    be   diphthena    the    percentage    mortality  will   be  §till 
further  greatly  reduced,  whilst  by  a  combination  of  prot-  " 
iujection  with  strict  isolation  and  disinfection  of  even*  ti     ;  , 
whether  apimrently  healthy  or  not,  iif  which  diphtheria  bnciltkH 
are  found  the  incidence  of  the  disease  would  be  enormotislj" 
diminishetL     Such  has  been  the  experience  in  New  York  a«J 
such  it   woultl    be   with    us.     Remember   that   here   universal 
injection  is  not  necessary,  it  is  merely  a  precautionary  measure 
to  be  applied  in  cases  wliere  there  is  a  danger  that  infection  may 
have  been  carried  before   the  disease  has  been  recognised,  or 


J 


O.  SIMS  WOODHEAD. 


before  arrangements  can  be  made  for  the  isolation  of  a  known 
centre  of  infection.  I  am  convinced  that  we  are  not  asking  too 
much  in  this  matter,  and  that  given  a  fair  trial  the  adoption  of 
this  system  wonld  be  followed  by  a  diminution  in  the  number 
rf  cases  and  deaths  from  diphtheria,  such  as  those  who  have 
not  gone  into  the  question  can  have  little  idea  of.  It  is  for 
yon,  gentlemen,  to  bring  this  home  to  every  individual  with 
whom  you  have  the  slightest  influence  or  authority. 

The  Treatment  of  Sewage. 

At  the  recent  meeting  of  the  British  Association  at  Bristol, 
Sir  Wm.   Crookes,  F.R.S.,  in  his  most  able  and  interesting 
presidential  address,  called  attention  to  the  fact  that  in  the  very 
near  future  wheat  growing  land  will  be  so  far  brought  under 
cnltivation  that  with  the  present  crops  there  will  be  a  "shortage" 
in  the  wheat  supply  of  the  world.      On  the  other  hand  he 
points  out  that  by  the  proper  use  of  nitrates,  the  supply  of 
'^hich,  however,  is  by  no  means  unlimited,  the  crops,  per  acre, 
could  be  so  increased  that  for  the  immediate  future  we,  the 
^hcat  consuming  races,  need  be  under  no  very  great  appre- 
hension that  they  will  starve.     The  supply  of  natural  nitrates 
giving  out.   Sir    Wm.    Crookes   very   naturally   turns   to   the 
chemist  and  the  electrical  engineer  of  the  future  for  an  economical 
njethod  of  fixing  the  nitrogen  of  the  atmosphere  in  such  a  form 
^at  it  may  be   utilised  as  food  by  plants  and  especially  by 
J'heat    But  he   points  out  "  that  there  is  still  another  and 
invaluable  source  of  fixed  nitrogen,  I  mean  the  treasure  locked 
JP  in  the  sewage  and  drainage  of  our  towns.     Individually," 
«e  says,  "  the  amount  so  lost  is  trifling,  but  multiply  the  loss 
Y  the  number  of  inhabitants  and  we  have  the  startling  fact 
*nat  in  the  United  Kingdom  we  are  content  to  hurry  down 
^^  drains  and  water  courses  into  the  sea,  fixed  nitrogen  to 
*e  Talue  of  no  less  than  £16,000,000  per  annum." 

Compare  this  with  the  statement  by  Mr.  Clare  Sewell  Read, 
^tomented  on  by  Dr.  Poore  on  page  103  of  his  "Essays  on  Rural 
^ygiene."     "Sewage,"  he   says,   "has  come    to   be   regarded 
3J^  ^11  sensible  people  simply  as  a  nuisance  to  be  got  rid  of." 
•*^'iese  statements  are  botn  undoubtedly  true ;  how  are  they 
^    be  reconciled?     In   sewage   we   have  the  solid  excrement 
f^d  urine  from  what  Dr.  Poore  calls  "  wheat-eating  animals ; " 
^   these  should  be,    and   are   contained,  most  of  the  special 
^^^taents  necessary  for  the  building  up  of  the  wheat  plant — 
P^bably  in  the  best  proportions — could  they  be  readily  assimi- 
lated.   As  is  well  known  by  farmers,  however,  the  substances 
^  tile  solid  excrement  must  undergo  very  considerable  breaking 
down  and  rearrangement  before  they  are  available  for  the  use 
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of  most  of  the  plants*     Put  tliis  in  the  ground,  but  near 


irfacc 


of  tlisnitefjrati 


*1    oxidjiti 


Buriacc,  nun  a  process  ot  tiisniTeftration  an*l  oxidjuiaii  com- 
niences  and  «];ocs  on,  tlinjiigli  which  the  nitn^gen  locked  up  is 
gradually  set  five  in  simplur  or  more  readily  assimilable  form. 
Nitrates  are  produced  ami  plants  are  nourished. 

Dr.  Poore  has  sliown  that  cabliages  are  capable  of  extracfitis; 
nutriment  from  excrement  almost  directly,  but  that  wheat  is 
somewhat  more  fastiflinus  and  must  have  its  nitnigen  in  the 
specific  fonn  of  nitrate  or  ammonia  salt.  It  is  of  coui^se  held 
that  this  slow  liberatitm  of  nitrates,  c^c,  is  favourable  to  the 
continuance  of  tlie  nninurial  action  over  comparatively  long 
periods,  and  that  the  plants  are  able  to  assimilate  the  nitrate 
as  they  are  formed. 

Artificial   nitrates  put  on  to  the  ground  may  be   used 
should  there  be  no  heavy  Hoods  To  wash  them  beyond  the  root?* 
of  the  plants  for  which  they  are  intended,  but  witli  such  floixls 
much  maybe  lost;  the  amount  lost  in  tins  way  from  nJitiiral 
manure  nmst  on  the  other  hand  be  very  smalL     On  comiuirto 
examine  the  process  by  which  this  natural  manure  h  bR»keii 
down,  we  find  that  the  disintegration  t-akes  jdace  best  i»i  the 
upper  layers  of  the  soil  in  which  micro-organisms  are  present  iti 
large  numbers,  and  that  the  longer  tliis  soil  is  used  for  this 
purpose  the  more  active  it    becomes,  ue,^  the  micro-org-anism^i 
become  more  active  because  (1)  they  increase  in  numbers,  and 
(2)   they  become  more  energetic   in   the   sjiecial    directioa  in 
which  they  are  called  upon  to  exert  their  powei%     We  have 
probably  a  process  of  natural  selection — in  the  true  meanini,' 
of  the  terra — going  on.     Those  organisms  that   can  hve  best 
under  the  new  conditions  flounsli  and  increase  in  power  and 
activity,    and    othei*s    which    might  interfere  with  their  work 
tive  gi*adually  ousted.      The   solids  constitute   only  a   certa 
proportion    of  the  substances    of   manorial    value  of   sewafi 
\Vlien  they  can  be    placed   directly  in  the  soil,  at  once  th 
best  and  most  economical  results  are  obtained.       It   must  k* 
rcmiembered,    however,    that    much    of   the    solid    matter   in 
water-borne  sew^age  can   never   be  brouglit  into  contact  Hitli_ 
the  soil,  except  after  carrying  it  for  long  distances;  and  wate 
carriage   has  come  to  be   looked  upon   as  being  so   easy  mi 
so  economical  that  other  methods  have  gradually  been  discon 
tinned  in  our  large  townis.     The  great  objection  of  this  metho 
is  thatfecnhjut  matter  is  not,  under  ordinary  conditions,  brokeu      - 
down  in  w  ater  nearly  so  readily  as  it  is  in  the  sod  ;  and  in  all^H 
processes  hitherto  used  in  the  treatment  of  sewage,  tlie  sedinien-^H 
tation,  separation,  and  disposal  of  the  solid  matter  have  not  only 
increased  the   cost  of  working,  but  have  rendered  the  sewage 
less  valuable  as  manure.    The  mixtm^  of  the  urine  with  sewa^ 
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■  not  open  to  the  same  objections.     The  dilution  with  slop- 

later  renders  urine  (which,  as  Dr.  Poore  points  out,  is  at  least 

■^  ttentv  times  too  concentrated  for  application  to  plants)  more 

^  nitable  as  a  manure.     It  has  been  calculated  that  the  daily 

I  piodaction  of  urea  by  the  human  race  alone,  reckoning  the 

j  ^nantit^  excreted  by  each  individual  at  the  low  average  of  25 

i  gruDs,  is  something  like  73,500  tons,  containing  17,000  tons 

1  w  combined  nitrogen.     (The  present  value  of  this  nitrogen  in 

J  flie  form  of  nitrate  of  soda  would  be  nearly  £1,200,000.)     This 

'ilnable  material  cannot  however  be  utilised  directly ;  it  must, 

Wore  its  nitro^n  can  be  used,  be  fermented  or  hydrolised 

into  carbon  dioxide  and  ammonia,  and  then  to  get  the*^  full  use 

rfihe  fixed  nitrogen  it  should  be  converted  into  nitric  acid  and 

nitrates. 

It  is  extremely  probable  that  the  organisms  (and  the  enzymes 
wty  produce)  that  bring  about  these  conversions  are  far  more 
pnnerous  than  we  appreciate,  as  this  conversion  of  urea,  first 
mto  ammonia  and  then  into  nitrates,  is  taking  place  in  all  sorts 
rf  places  and  under  very  varied  conditions.  It  is,  however, 
^  frequently  going  on  where  it  could  well  be  spared,  and 

Jiin  in  many  cases  the  resulting  products  are  utterly  wasted, 
recent  years  some  of  our  best  men  have  devoted  much  time 
^  energy  to  the  solution  of  the  problem  of  sewage  disposal, 
^  at  a  profit  but  without  incurring  any  great  loss.     Great 
•^▼ances  nave  been  made,  and  last  year  one  of    the  most 
^teresting  discussions  at  the  Congress  was  that  dealing  with 
^•cteriolytic  sewage  beds.     Dibdin,  to  whom  we  are  indebted 
^^  his  most  valuable  experiments  on  coke  breeze  beds,  and  his 
^^tension  of  the  Massachusetts  experiments ;  Scott  MoncriefF, 
Y^  his  addition  of  the  anaerobic  bed  to  the  oxidising  plant ; 
-^deney,  for  his  experiments  on  the  oxidation  of  the  carbon  and 
'^jTogen  elements;  Cameron,  and  many  others  have  made  valu- 
**^fe  contributions  to  this  most  important  subject. 

Onring  the  last  few  months  I  have  had  the  opportunity  of 

J^^king  some  further  experiments  carried  on   by  Mr.  Scott 

"^^iicrieff,  and  I  have  been  delighted  to  find  that  the  figures 

•^rj^^ed  by  Bideal  and  Scott  MoncriefF  as  to  the  formation  of 

r'^^tes  are  not  by  any  means  exceptional  and  that  there  seems 

^  be  some  prospect  that  in  the  immediate  future  much  of  the 

J^^  nitrogen  in  sewage,  that  at  present  goes  to  waste,  may  in 

^^  form  of  nitrates  be  returned  to  the  soil  and  so   to   the 

T^getable  products,  and   especially  to   wheat,  for  which   the 

^lUand  is  likely  to  increase  so  greatly  in  the   near  future. 

^^eiy  gram  of  nitrate  that  can  be  rescued  from  sewage  will  be 

*  clear  gain  to  the  community,  and  the  work  of  the  chemist  of 

^^  future  will  bo  so  much  lightened. 

TOL.  XIX.      PAST  III.  CO 
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I  do  not  intend  to  give  you  any  great  array  of  figures,  bat  1 
may,  merely  for  the  information  or  those  who  take  an  interest 
in  this  <juestion,  give  the  following: — On  five  occasions  the 
sewage  treated  in  the  Scott-iloncrieff  trays  was  examined  as  it 
came  from  the  last  tray  ;  and  the  average  amount  of  nitric 
nitrogen  found  was  6*82  parts  per  100,0<X) ;  free  ammonia  *23 
parts,  and  albuminoid  ammonia  '104.     This  latter  ranging  from 
•Ot)  to  *135,  the  free  ammonia  in  all  of  the  samples  except  une 
in  which  it  rose  to  1*27,  was  very  low: — in  this  latter  sample, 
too,  tlie  nitric  nitrogen  was  the  lowest  obtained  in  any  of  tho 
examined,  5*349  per  100,0<X>,     It  would  be  a  simple  matter 
calculate  the  amount  of  nitric  nitrogen  that  might  be  recoveii 
from  the  Birmingham  sewage  alone^     I  leave  this,  however,  I 
those  who  have  the  necessary^  data  at  their  disposal.     The  ^ 
fact  brought  out  is  that  Pasteur,  when  he  insisted  upon  th 
specific  activity  of  different  groups  of  raici-o-organisms  and  tlj 
power  they  possess  of  taking  up  puti-efactive  and  fermentatii? 
processes  at  different  stages  and  each  of  carrv*ing  the  disin 
tegi*ation  of  organic  matter  a  step  further,  had  grasped  the  wholi 
secret  of  bacteriolysis.     After  studying  his  work  and  that 
his  school  I  T;\Tote  the  following  passage  in  18^0,  and  I  believe 
that  what  was  then  written  may  to-day  stand  rerhatim  as  an 
accurate  description  of  the  mineralisatLon  of  organic  matter  ;^ — 

*'  It  Avould  appear  in  fact  as  though  there  were  develope^^ 
special  organisms  for  tlie  setting  up  of  si^ecial  ferraentatiom^B 
and  also  that  after  the   breaking   down   has  been  carried  ^^ 
certain  length  by  one  organism,  the  aid  of  another  is  invoked 
to  complete  the  process  more  thoroughly  and  more  expeditiously. 
We  have  in  this,  as  in  the  case  of  the  process  of  digestion,  ao^ 
exemplification  of  the  fact  that  nature  economises  her  resoiure^H 
as  much  as  possible :  she  does  not  call  on  the  animal  cells  of  th^™ 
alimentary'  tract  to  do  work  that  can   be  equally  well  done  by 
microorganisms,  nor  does  she  demand  the  exercise  of  more  than 
one  or  two  functions  from  each  of  the  protoplasmic  specks  that 
we  call  bacteria.     To  each  one  is  assigned  its  special  work^  and 
though  it  is  ]iossible  that  many  of  them  started  with  certain 
powei^  in  common,  it  seems  that  through  the  exercise  of  some 
of  tliese  common  powers  under  specisif  conditions  they  hait^e 
become  so  differentiated  functionally,  that,  as  amongst  organisms 
more  highly  developed,  each  is  able  to  carn^  on  its  own  work 
best  at  those  special  stages  of  the  putrefactive  process  at  which 
it  is  found.     It  might  at  fint  sight  appear  that  all  this  can 
have  but  little  bearing  on  any  practical  work  in  which  we  are 
engaged,  or  in  which  we  take  an  interest,  but  on  more  careful 
consideration  it  will  be  found  that  these  putrefactive  orgaaisffis 
really  keep  up  the  circulation  of  matter,  utilising  the  excretions 
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■  of  living  beings  and  the  carcases  of  dead  animals  and  plants, 
after  breaking  them  clown  into  their  simplest  constituents,  to 
supply  those  elements  that  are  necessary  for  the  nutrition  of 
plants,  allowing  them  to  present  themselves  in  their  most  assimil^ 
able  forms,  and  in  the  propoi-tions  most  suitable  for  the  nutrition 
of  the  growing,  highly  organised  vegetable  protoplasm.  Bacteria 
in  fact  serve  to  transform  inert  organic  matter  into  organic  sub- 
stances. This  tmnsfomiation  or  '  Mineralisation  *  in  most  cases 
commences  only  after  protoplasm  has  lost  its  vitality,  and  most 
micro-organisms  are  capable  of  attacking  this  dead  protoplasm 
only ;  though,  as  we  shall  find  later,  a  certain  number  of  bacteria 
have  acquired  the  faculty  of  being  able  to  attack  even  living 
protoplasm*  The  process  of  decomposition  may  be  divided  into 
two  kinds ;  first,  those  going  on  as  the  result  of  the  activity  of 
organisms  that  are  capable  of  taking  up  their  oxygen  from  tlie 
nir,  and,  second,  those  the  result  of  the  activity  of  organisms 
that  so  break  up  and  re-arrange  the  organic  molecules  containing 
oxygen,  that  not  only  do  tliey,  the  bacteria,  take  up  oxygen 
themselves,  but  they  allow  of  its  being  handed  on  to  the  product, 
to  which  in  their  processes  of  metabolism  they  give  rise.  It  is 
probable  that  here  we  have  to  do,  not  only  with  nascent  oxygen, 
Dut  that  we  have  certain  products  set  free  during  the  process  of 
decomposition  which  seize  upon  oxygen  with  very  great  avidity. 

I    This  decomposition  or  re-arrangement  is  spoken  of  as  a  process 
\  of  nitrification  or  a  conversion  of  the  nitnjgenous  elements  into 

■  ammonia,  nitrous  and  nitric  acids,  carbonic  acid  and  wat«r,  or 
m  speaking  more  generally^  it  may  be  said  to  be  a   process  of 

mineralisation  of  the  organic  forms  of  nitrogen,  phosphorus, 
carbon  and  hydrogen,  during  which  tliey  become  finally  oxidised 
or  mineraUseJ  to  nitric  acid  (HNO3,),  phosphorus  acid  ( H3PO4), 
carbonic  acid  (COv>),  and  water  (H^O).  In  nature  this  process 
goes  on  in  the  superficial  layers  of  the  earth  or  in  the  presence 
of  the  atmosphere.  That  it  takes  place  much  more  readily  near 
the  surface  of  the  ground  and  in  porous  earth  can  easily  be 
understood,  if  wliat  takes  place  in  the  oxidation  that  goes  on  in 

I  spongy  platinum  is  borne  in  mind," 
We  are  sometimes  in  our  search  for  truth  discouraged  by 
our  apparent  want  of  success,  or  we  are  embarrassed  by  the 
croakings  and  meanings  of  men  who  after  doing  good  work 
and  advancing  to  a  certain  stage  have  stopped,  perhaps  dis- 
couraged by  want  of  apparent  success,  or,  it  may  be,  having 
no  longer  the  energy  to  continue  a  work  well  begun.  A<t 
vances  m  sanitary  science  will  outlast  the  longest  lived  araon^t 
us,  and  we  may  well  be  anxious  if  we  can  no  longer  carry  tlie 
torch,  to  hand  it  on  to  those  who  have  strength  and  ability  to 
ry  it  beyond  the  heights  to  which  we  have  been  enabled  to 
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attain.  Let  us  remetnber  the  storjr  in  the  Arabian  Niriit^ 
that  ever  flowing  fountain  of  pleasui*e  and  allegory  for  chilaren  of 
all  ages — of  the  prince  wlio  went  in  search  of  the  singing  waters. 
When  he  came  to  climb  the  hilly  road  up  which  he  must  travel 
to  be  successful  in  his  quest,  great  rocks  and  ]X)nderous  stones 
appeared  to  spring  up  in  his  patli,  and  voices,  seeking  to  dia* 
iC<jurage  him,  tried  to  prevail  upon  him  to  return.  The  obstacles 
^  overcome  and  a  deaf  ear  turned  to  the  cries,  he  was  at  length 
successful  in  his  quest ;  then  a  spell  was  broken,  the  stones  wei 
turned  to  men  from  which  the  voices  had  come— men^  every  om 
of  whom  had  started  out  to  seek  the  same  waters,  had  reached^ 
a  certain  height,  but  had  then  failed  and  attempting  to  tura 
back  had  immediately  become  fossilised  into  obstacles  to  further 
progress  up  the  mountain.  Had  they  continued  to  fights  how- 
ever  feebly,  and  to  advance,  however  little,  they  might  still 
have  encouraged  those  younger  and  more  energetic  than  them- 
selves, and  by  offering  them  their  own  experience  have  enabled 
them  to  start  at  the  point  at  wliich  they  themselves  had  ai'rive<*" 

It  is  one  of  the  great  features  of  tlie  age  and  the  race 
which  we  belong  that  much  of  the  work  to  which  meu  appl 
themselves  is  of  such  a  nature  that  every  step  brings  the  worker 
to  a  point  from  which  a  further  advance  may  he  made. 

For  three  hundred  years  now,  men*s  thoughts  and  minds  have 
been  turned  to  tlie  study  of  the  great  forces  of  Nature.  Art, 
Literature,  and  Literary  Philosophy^  if  we  may  so  speak,  are 
in  themselves  no  longer  sufficient  to  occupy  the  minds  of  men, 
or  to  develop  to  the  full  the  \igour  ana  alertness  so  charac- 
teristic of  present  day  workers. 

As  Sir  William  Roberts  so  ably  pointed  out  in  his  Harveian 
Oration  on  *'  Science  and  Modern  Civilisation'*,  delivered  in 
1897,  »' wherever  we  look — in  all  ages,  among  all  peoples— we 
encounter  the  same  story  with  regard  to  that  large  and  varied 
and  most  precious  outcome  of  the  human  mind,  which  may 
grouped  under  the  categories  of  the  fine  arts  and  literatore.^ 
There  is  a  history  of  improvement  and  growth  up  to  a  certain 
culmination  or  phase  of  maturity.  Beyond  that  point 
further  growlh  seems  possible,  but  rather,  instead,  a  tendeo 
to  decline  and  decadence,*'  "The  evolution  of  science,*'  lie 
goes  on  to  say  **  differs  fundamentally  from  that  of  literature 
and  the  fine  arts.  Science  advances  by  a  succession  of  dis- 
coveries-  Each  discovery  constitutes  a  j>ermanent  addition  to 
natural  knowledge,  and  furnisher  a  post  of  vantage  for,  and 
suggestion  to  further  tliscoveries.  This  mode  of  advance 
no  assignable  limits  ;  for  the  phenomena  of  nature — the  material 
upon  which  science  works — are  practically  infinite  in 
and  complexity.    Moreover,  science  ci^ates  while  it  investigates] 


th      J 

M 


O.   SIMS   WOODHEAD.  405 

it  creates  new  chemical  compounds,  new  combinations  of  forces, 
new  conditions  of  substance,  and  strange  new  environments — 
8ach  as  do  not  exist  at  all  on  the  earth's  surface  in  primitive 
nature.  These  new  natures  as  Bacon  would  have  called  them, 
Of^n  out  endless  vistas  of  lines  of  future  research.  The 
pospects  of  the  scientific  enquirer  are  therefore  bounded  by  no 
norizon,  and  no  man  can  tell,  nor  even  in  the  least  conjecture, 
what  ultimate  issues  he  may  reach."  Our  poets,  artists,  and 
philosophers  of  to-day  are  no  greater  than  those  of  China,  of 
Greece,  or  of  Rome.  We  have  no  greater  than  Milton  or 
Shakespeare  now  with  us  who  can  improve  on  the  masterpieces 
of  byegone  ages.  But  the  youngest  student  of  natural  and 
physical  science  has  at  his  disposal  a  basis  on  which  he  can 
fonn,  and  material  from  which  he  can  build  up  a  structure 
that  fifty  years  ago  <;ould  only  have  been  dreamed  of. 

We  have  received  a  bright  inheritance.  It  rests  with  us  to 
Jwwid  it  on,  not  only  untaniished,  but  with  an  added  lustre,  to 
onr  successors. 
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CONFERENCE    OF    MUNICIP.IL 
REPRESENTATIVES. 

ADDEESS 

By  Alderman  W.  Cook,  J»P,,  Chainnan  of  the  Heallli 
Committee  of  the  BimiiDgham  City  CouncU, 

F&XSIDBKT  OF  TEX  COITFXBSKGS* 


I  FEEL  that  my  first  words  must  be  to  heartily  endrirse  the' 
warm  welcome  w]iich,  ou  behalf  of  the  city,  the  Lord  Mayor 
extended  to  tlie  Congress.    We  have  been  tookhig  forward  with 
much  interest  to  this  meeting,  and  I  trust  it  will  rank  as  one 
of  the  most  pleasant  as  well  as  one  of  the  most  profitable  in 
the  history  of  the  Institute,     As  to  the  value  of  meetings  of 
this  kind  we  are  all  agi'eed.      The    flifficulties   that  confront 
us    in    our    municipal   work    are    pretty  much    the   same  in 
kind,  if  different  in  magnitude,  throughout  the  countn*.    To 
take  counsel   together,  to  freelv  exchange  opinions  upon  our 
work,  must  therefore  be  very  helpful.     I  Jknow  from  experieni 
that  it  may  sometimes  be  a  considerable  saving  of  money  to 
town  to  know  what  has  been  done  in  a  particular  direction  in 
other  towns.     If  experiments  have  been  tried  in  one  place  why 
should  other  towns  travel  over  the  same  ground  when  they  ci 
learn  from  their  neighbours'  experience,  and  begin  at  a  poiitl 
which  perhaps  has  only  been  readied  after  years  of  trouble  am 
considerable  expense  ?     We  owe  it  to  the  ratepayers  of  tlii 
countrj"  that  we  should  assist  one  another  in  ever^'  possible  way,: 
and  from  considerable  knowledge  I  can  say  that  I  believe  that 
every  town  in  the  kingdom  acts  on  this  principle.     Go  where 
one  will  in  search  of  information >  one  meets  with  the  utmost 
courtesy  from  members  of  Councils  as  well  as  officials.     Even' 
facility  is  given  one   to  pursue  enquiries,  and  information  is 
freely  j>laced  at  one's  disposal.     This  is  as  it  should  be. 

You  will  have  an  opportunity  while  in  Birmingham  of  seeing 
something  of  our  municipal  undertakings.  The  special  depart- 
ment of  municipal  work  to  which  my  attention  has  been  chiefly 
given  has  been  the  Health  Department.  The  sanitary  history 
of  Birmingham  may  be  said  to  have  commenced  with  the 
.appointment  of  a  Medical   Officer  of  Health  and  a  Health 
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Committee  for  the  first  time  in  1873.  Up  till  then  little 
attention  had  been  paid  to  sanitary  matters,  and  the  condition 
of  the  town  was  decidedly  bad.  The  death-rate  in  1873  was 
24-8  per  1000,  in  1874  it  was  26-8,  and  in  1875  it  was  26-3, 
while  for  the  five  years  1873-77  it  averaged  24-8.  At  that 
time  there  were  60  miles  of  streets  and  roads  which  were  not 
se^rered,  and  only  four  miles  of  road  surface  out  of  a  total  of 
^OO  miles  were  properly  paved.  The  drinking  water  was 
larcrely  obtained  from  shallow  wells,  almost  all  of  which  were 
baclly  polluted,  and  a  large  part  of  the  closet  accommodation 
viras  on  the  ashpit-privy  system.  In  certain  parts  of  the  town 
there  were  a  large  number  of  old  and  crowded  houses,  and  very 
little  was  done  to  prevent  the  spread  of  infectious  diseases. 

Immediately  after  their  appointment  the  Health  Committee 
set  themselves  to  remedy  these  insanitary  conditions,  and  their 
efforts  were  followed  by  a  great  fall  in  the  death-rate.     I  have 
already  said  that  for  the  first  five  years  after  their  appointment 
(1873-77)  the  death-rate  averaged  24-8  per  1,000.     In  the 
next  five  years  it  was  21 '6,  a  reduction  of  3*2  per  1,000,  and  in 
the  sacceeding  five  years  it  was  further  reduced  to  20*7  per 
l»OO0.     The  zymotic  death-rates  for  the  same  periods  were 
5*.%  3*8,  and  3*2  per  1000  respectively,  showing  a  corresponding 
impTovement.     At  the  present  time  out  of  262  miles  of  streets, 
^e  have  33  miles  paved  with  granite  or  wood,  and  8^  miles 
partially  so  paved.      The  remaining  ash-pits,   a  large  pro- 
portion of  which  are  in  the  recently  added  parts  of  the  city, 
f*^  being  gradually  abolished.     The  number  of  water  closets 
J«  over  50,000,  and  of  pan  privies  over  30,000.     A  large  num- 
^^  of  old  and  unhealthy  houses  have  been  demolished,  and 
^^tensive  provision  now  exists  for  the   isolation   of   cases   of 
*QialI*pox  and  scarlet  fever,  and  for  the  disinfecting  of  houses 
^^j' their  contents. 

..  ^he  refuse  disposal  in  Birmingham  is  conducted  partly  on 

.?^  Conservancy  system  and  partly  on  the  water  carriage  system, 

j,^  latter  having  been  for  many  years  past  the  only  system 

*^Wed  for  new  buildings.     The  sewage  of  the  town  is  dealt 

^^  by  the  Binningham  Tame  and  Rea  District  Drainage 

5j°^^^,  which  was  formed  by  Provisional  Order  in  1877.     The 

^^itiage  Board  area  comprises  a  number  of  surrounding  Urban 

^^d  Sural  Districts  as  well  as  the  City  of  Birmingham,  the 

^^  acreage   being  47,624.     The   population   last  year  was 

^•^ated  at  about  725,000.     The  dry  weather  flow  of  sewage 

^  about  22,000,000  gallons  per  day.     The  rateable  value  is 

about  £3,000,000.     The  svstem  of  purification  adopted  is  pre- 

dpitation  in  tanks,  and  subsequent  irrigation. 

The  chemical  used  is  lime,  and  is  for  the  double  purpose  of 
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assisting  pi-^cipitatlon  in  the  tanks,  an  J  for  neutralising  th( 
acids  that  are   tlisehargeil    into   the  sewers   from  the  A^arioi 
nianiifuctories  in  the  District,     During  last  yeai'  the  quautity 
of  mud  arrested  in  the  tanks  was  326,000  cubic  yards. 

The  area  of  the  Boards'  farm  and  works  at  present  in  use  ii 
al>out  1,240  acres,  hut  an  Act  was  obtained  last  year  authorislnj 
the  Board  ti)  acquire  and  lay  out  for  sewage  purjioses,  varioi 
additional  lands  whereby  the  ai^ea  will  be  practically  doubled. 

The  dry  refuse  and  excreta  fmrn  pan  priv'ies  and  ashpit 
prines  are  dealt  with  by  tipping,  by  sale  as  manure,  or  by 
burning  in  destructor  furnaces. 

The  water  supply  of  the  town  is  at  present  derived  from 
streams  and  deep  wells*  being  well  filterecl  before  deliver}^  but 
the  Corj^oration  is  now  engaged  in  obtaining  a  more  abundant      ' 
supply  of  water  from  Radnorshire.  ■ 

Tlie  public  hospital  accommodation  comprises  a  well  equippeit 
scarlet  fever  hoHpital  with  about  30(*  beds  in  a  fairly  populous 
district,  and  a  modern  small-pox  hospital  with  over  KM)  beds 
in  a  sparsely  |K>pulated  suburb,  the  disinfection  of  articles  of 
clothing  and  bedding  is  carried  out  by  means  of  superheated 
steam.  It  is  satisfactory  to  reflect  that  practically  the  wholi^^ 
of  the  small-pox  cases  and  80  jner  cent,  of  the  scarlet  fevel^| 
cases  now  obtain  treatment  at  the  city  hospitals.  ^1 

From  the  few  facts  that  I  have  placed  nefore  you,  it  will  be 
seen  that  during  the  past  25  years  a  vast  amount  of  tirae, 
thought,  and  money  liave  been  exnended  in  im[>roving  the 
condition  of  this  city.  During  the  whole  of  that  period  I  have 
had  the  pleasure  of  being  associated  very  closely  with  the  work 
of  the  Health  Dejmrtment,  and  I  look  back  u]>ou  it  with  the 
utmost  satisfaction,  for  I  am  convinced  that  large  as  the 
expenditure  has  been,  the  return  for  it  has  been  far  hirger,  and 
the  incrcjised  healthiness,  happiness,  and  welfare  of  our  city 
has  provided  an  ample  recompense  to  all  who  have  given  their 
time  and  thought  in  its  interests. 

Much  yet  remains  to  be  done  in  Birmingliam,  as  in  other 
places.  Evils  that  have  been  growing  up  for  genenitions 
cannot  l)e  overtaken  in  a  day.  If  we  coold  start  and  plan  a 
town,  as  we  do  a  hospital,  we  might  do  something  fairly  .mnV 
factory,  from  a  sanitary  point  or  view.  But  our  large  towns 
have  grown  up  without  system,  without  much  sanitary  contrtJ, 
and  we  have  to  take  things  as  they  are  and  make  the  lH?5t  of 
them.  One  thing  strikes  me  as  very  important  in  connection 
with  sanitary  jirogress,  autl  tliat  is  that  the  people  genei'allj 
should  be  taught  to  expect  a  high  standard  in  jniblic  work,  aDa 
thnt  thi^y  should  be  informed  as  fully  as  possible  on  simpler 
sanitary  matters. 
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In  many  things  we  cannot  act  in  advance  of  public  opinion, 
anil  if  progress  is  to  be  obtained,  then  public  opinion  has  to  be 
educated  to  the  required  standard.  In  this  connection  it  seems 
to  me  that  popular  health  lectures  such  as  those  which  in  Bir- 
mingham ore  delivered  under  the  auspices  of  the  Birmingham 
and  Midland  Institute  and  the  Athletic  Institute  are  of  great 
service.  There  are  other  things  that  might  have  been  touched 
ujion,  but  my  primary  duty  is  to  preside  over  this  Conference, 
and  not  to  detain  you  unduly  with  my  own  remarks.  I  think 
1  may  for  all  of  us  who  are  engaged  in  public  work  say  that 
we  regard  it  as  an  Iionour  to  be  so  engaged.  We  realise  its 
importance ;  we  feel  that  there  is  room  in  it  for  the  best 
energies  of  the  best  men,  and  that  to  have  had  only  a  small 
part  in  improving  the  surroundings  of  the  people  amongst 
whom  we  dwell,  and  thus  making  their  li%'es  better  worth 
living,  is  something  to  l>e  thankful  for. 

You  will  have  in  your  Iiands  a  list  of  the  subjects  that  will 
come  before  ns. 

I  trust  that  we  shall  all  derive  profit  from  tlie  consideration 
of  tliem,  and  gather  some  information  which  it  may  be  possible 
for  us  to  translate  into  practice  for  the  benefit  of  the  Con- 
stituencies we  repmsent. 
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CONFERENCE   OF  MEDICAL  OFFICERS  OF] 

HEALTH. 

ADDRESS 

By  Johk  C.  McVail,  M.D,,  D.KH,  Camb.,  F.K.S.E. 

PRESIDENT  OF  THE   COyPEBEXCK. 


THE  MEDICAL  PROFESSION  AND  THE  STATE: 
Their  Relationship^  especially  with  regard  to  Vaccinal  Le^Mio 

It  had  been  my  purpose  to-day  to  address  you  on  a  subject 
different  from  that  which  appears  on  tlio  agenda  jiajKirj  hut,  in 
deference  to  a  suggestion,  I  shall  devote  tlie  hali-liour  at  ray 
tlisposal  to  some  considerations    (most  of  wliich  are  not  oowJ 
urged  by  me  for  the  first  time)  bearing  on  the  relationsliij*  of  I 
the  mecUcal  profession  to  the  Stiite^  especially  with  regard  ta  j 
vaccinal  legislation. 

In  such  11  meeting  as  this,  the  subject  can  perhaps  be  best  J 
approached  by  referring  to  the  relationship  of  medical  officeR 
of  health   to  their  local  authorities.     As  is  so  well  urged  by 
Dn  Alfred  Ash  by  in  his  article  in  Stevenson   and  Murphv's^ 
Hygiene,  tlie  medical   officer  must  be   prepared  from  time  taj 
time  to  submit  with  eqaaiiimity  to  the  rejection  of  any  adriceJ 
he  may  tender  to  his  local  authority^  however  sound  such  advice! 
may  have  been  ;  nor  must  he  be  too  sensitive  in  the  event  of  his  J 
advice  or  actions   being  misundei*stood  or  misconstrued.    He 
must  bear  in  mind  that  the  decision  of  his  local  authority  may 
have  been  subject  to  considerations  which  had  no  weight  with  j 
him.     It  is,  however,  his  duty,  if  he  finds  that  his  advice  isl 
systematically  and  pei^sisteutly  ignored,  and  that  the  health  ofl 
his  district  is  likely  to  suffer,  to  repeat  such  advice,  again  and 
again  if  need  be,  firmly  but  dispassionately.    He  should  further 
en<leavour  to  look  at  all  Cjuestions  not  merely  from  the  view . 
point  of  tlie  specialist  in  public  health,  but  also  from  that  of  the  [ 
local  autliority,  and  of  the  owners  and  occupiers  of  prerai&es,] 
and  of  the  public. 

Of  course,  the  medical  profession  is  not  related  to  the  State  j 
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SO  closely  or  directly  as  is  the  Health  officer  to  his  local  authority. 
The  profession  is  not  paid  oat  of  public  funds  in  the  same  way 
as  the  public  health  service  is.  Yet  the  analogy  carries  far. 
The  Medical  Acts  which,  directly  or  indirectly,  demand  a  high 
standard  of  attainment  before  a  name  can  be  placed  on  the 
Medical  Kegister,  and  which  set  apart  those  so  registered  as 
the  only  persons  legally  qualified  to  fill  many  offices  and  perform 
many  functions,  bring  us,  as  a  profession,  into  very  close 
relationship  with  the  State,  and  give  us  in  great  measure  the 
position  of  advisers  regarding  the  means  to  be  used  by  the 
State  for  the  prevention  of  disease  and  the  improvement  of 
the  physical  well-being  of  the  people.  This  is  a  position, 
indeed,  which  the  proi^ssion  has  not  hesitated  in  many  cir- 
comstances  to  assume  as  its  own.  A  clear  distinction  should, 
of  coarse,  be  made  between  this  professional  position  and  our 
individual  position  as  units  in  the  general  community. 

If  there  is  anything  in  the  analogy  which  I  have  ventured  to 
draw,  then  it  is  our  professional  duty  to  declare  with  no  un- 
certain voice,  and  to  repeat  as  often  and  as  urgently  as  may  be 
liecessary  according  to  the  greatness  of  the  emergency,  our 
deliberate   judgment  on  metnods   of   disease  prevention   and 
health  conservation.     But  it  would  be  a  mistake  to  assume  that 
our  conclusions,  though  their  truth  be  demonstrated  and  be 
freely  acknowledged    by    the    Legislature,    shall    necessarily 
^  ^mbodied  in   Acts  of  Parliament,  and,  in  their  practical 
application,  be  enforced  by  pains  and  penalties. 
.  Let  us  apply  these  considerations  to  the  question  of  vaccina- 
tion. 

Speaking  to  an  audience  of  Health  Officers — speaking 
^specially  after  some  1,100  of  us  have  testified  by  signed 
^^laration  that  vaccination  and  re-vaccination  prevent  and 
^'itrol  small-pox,  and  that  small-pox  cannot  be  effectually 
P'^vented  and  controlled  without  these  means — I  need  not 
^^^id  time  in  urging  the  value  of  the  Jennerian  prophylaxis. 
^^  for  the   present   purpose,    I   shall  assume   further  that 

«e  Legislature  is  equally  convinced,  (1)  that  small-pox  is  a 
^**ea8e  which  ought  to  be  prevented,  (2 )  that  it  can  be  safely 
P'^vented  by  vaccination  and  re-vaccination,  and  (3)  that  it 
^^Bot  be  prevented   by  any  other  knowTi  means.     Does  it 

*^|n  unavoidably  follow  that  vaccination  should  be  compulsorily 
^forced  t  Can  nothing  be  conceived  capable  of  justifying 
P^^liament  in  refraining  from  enacting  a  power  of  absolute 
^^rcionf  Small-pox  is  an  evil — a  very  terrible  evil — but  there 
?^  other  evils  besides  small-pox,  and  it  is  sometimes  necessary 
^  i&undane  affairs  to  make  a  choice  of  evils.     Let  us  suppose 

^t  parliament  is,  rightly  or  wrongly,  of  opinion  that  in  many 
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places  in  England,  the  opposition  to  vaccination  is  so  deej 
seated  that  its  attempted  enforcement  could  be  carried  oul 
only  with  the  aid  of  an  amiv  of  soldiers,  or  would  involve  the 
wholesale  imprisonment  of  lar^e  communities.  Surely  in  sach 
circumstances  parliament  is  right  in  endeavouring  to  wei^^h  and 
measure  the  two  evils  and  to  choose  the  less.  It  mav  make 
a  wrong  choice,  and  the  country  may  have  to  pay  for  tlie  ermr, 
hut  the  medical  profession  has  no  need  to  leel  injured  or 
aggrieved.  The  crucial  fact  is  that  the  decision  of  such 
matters  is  a  function  of  the  legislature,  and  of  the  legislature 
only,  and  where  the  duty  is,  there  the  responsibility  must  rest 
The  words  **  expediency '*  and  '* opportunism  "  are  not  popular. 
They  are  apt  to  suggest  the  attitude  of  Bunyan's  Mr.  Facing- 
both-ways.  But  opportunism  may  after  all  be  the  tru^ 
statesmanship,  and  thij  man  who  supports  a  temporar}^  relaxa- 
tion of  a  comjiulsory  law  may  be  the  best  friend  of  the  ad- 
ministration of  that  law. 

In  Scotland  ^^'e  are,  so  far,  in   the   happy   position  of  not 
requiring  this  measure  of  expediency.     The  vaccination  default, 
instead  of  being  over  30  licr  cent,  as  in   England,  is  less  than 
3  per  cent.,  and  in  spite  of  the  An ti- Vaccination  war  cry  liaviog 
been  raif^ed  in  two  or  three  places  within  the  last  year  or  two, 
we  can,  I  think,  afford  to  wait  and  watch  the  result  of  your  fi 
years*  ex|K.'riment   in    Englamh     Even  in    Scotland,   however^ 
it  is  very  doubtful  if  parish  councils  will  be  wise  in  inflictinj 
repated  penalties,  antl  1  trust  that  they  will  use  much  discretu 
in  considering  the  likely  effect  of  prosecutions  on  the  practice 
vaccination  in  their  districts.      The  object  should  be,  not  to 
prose  cute  J  but  to  vaccinate. 

Let  it  be  understcHHl  that  in  all  this  I  am   not  discussing 
in  concmte  fashion  the  merits  or  demerits  of  the  new  Vac- 
cination Act,  nor  is  it  my  pur|>ose  to  do  so  here.     In  thii 
meeting  we  are  ])robably  all  liearttly  agreed  that  re-vaccinati( 
as  well  as  |>rimary  vaccination  ref[uire5  legal  provision ;  tb 
sanitary  authorities  instead  of  poor  law  authorities  should  liave 
charge  of  vaccinal  administration  ;  that  all  rec^uired  vaccination 
prosecutions  should  be  conducted  not  by  local  authorities  but 
by  public  prosecutors ;  that  vaccination  certificates  of  privates- 
medical  men  should  be  payed  for  by  the  State  as  are  similil^l 
certificates    by  public   vaccinators ;    and   that   all    vaccination^ 
certificates  should   place  on   record  the  area  and    numlx^r  of 
marks.      These  | joints  and  others,  however,  have  been  discussed 
very  fully  in  the  medical  press  and  elsewhere,  and  need  not 
detain    us,    es[)ecially  as  there  is  good    reason    to    hope  tliat 
next  session  of  Parliament  will  see  the  introduction  of  a  Re- 
vaccination  Bill. 
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Begaiding  the  conscience  clause  we  ma^,  as  a  profession,  be 
satisfied  that  our  withers  are  unwrung.     In  this  country  vacci- 
nation though  called  compulsory  has  never  been  compulsory. 
The  whole  question  is  between  one  degree  of  pressure  and  another. 
Tie  greatest  pressure  has  been  by  repeated  penalties.     Im- 
prisonment for  non-vaccination  has  never  taken  place.     It  is 
the  common  law  of  the  land  that  in  the  last  resort  people  who 
refuse  to  pay  lesallpr-inflicted  fines  may  be  imprisoned,  but  that 
applies  to  fines  Tor  mf  ringement  of  the  Vaccination  Acts  in  the 
same  way  as  to  fines  tor  the  infringement  of  other  Acts. 
Therefore  I  say  repeated  fines  have  been  the  maximum  legal 
presauPB  everbrougnt  to  bear  in  favour  of  vaccination.     Limita- 
^  in  the  number  of  money  penalties  means  simply  a  less 
^fegree  of  pressure.    The  recognition  of  what  is  technicallv- 
<^u]ed  conscientious  objection  is  assumed  by  most  people  to  be 
^  further  step  in  the  same  direction.     Whether  it  will  really 
^orn  out  to  be  so,  time  alone  can  tell.    Under  the  old  s}'stem 
^tcdnation  had  within  recent  years  come  to  be  a  matter  of 
local  option,  and  in  many  places  where  the  option  went  against 
Vaccination,  no  pressure  of  any  kind  was  brought  to  bear  on 
individuals.     But  under  the  new  law  Mr.  Chaplin  has  indicated 
ttiat  where  Boards  of  Guardians  fail,  the  Local  Government 
^oard  will  see  that  the  subject  is  definitely  brought  before 
P^fents,  and  that  if  the  visit  to  the  Petty  Sessions  is  not  made 
^thin  the  stipulated  time,  the  law  and  the  penalties  attached 
^hereto  will  be  enforced.     In  fact,  individual  option  will  take 
the  place  of  local  option,  and  it  would  be  rash  to  prophesy  that 
^^der  the  new  system  the  vaccination  default  will  be  greater 
^han,  or  as  great  as,  under  the  old. 

If  all  legal  or  artificial  pressure  were  abolished,  there  would 

J!^e  into  force  increasingly  the  strongest  natural  pressure — 

?Pjt  of  small-pox  itself.     It  was  the  world's  intimate  know- 

^©Qge  of  the  dreadful  power  of  variola,  and  its  quickly  gained 

^j^rience  of  the  counteracting  power  of  vaccinia,  that  brought 

*p>Ut  the  wide  triumph  of  the  preventive  in  the  early  part 

^^   this  century.    It  may  seem  paradoxical,  but  there   is   a 

"^'^Se  in  which  it  is  correct  to  say  that  the  growing  neglect  of 

I^J^ination  is  the  greatest  centenary  tribute  to  the  memory  of 

"^^ard  Jenner.    A  century  ago  everybody  knew  and  dreaded 

'^^^U-pox.     Now-a-days  not  one  man  in  a  hundred  has  ever 

j^^  tne  disease,  and  the  public  acquaintance  with  history  is 

^t  so  intimate,  nor  its  imagination  so  realistic,  as  to  provide 

f    *tiotive   equal  to   that  which   was   furnished   to  our  fore- 

^^Hers  by  everyday  experience  of  the  pestilence.      It  is  not 

^'^rising  that  many  parents  should  hesitate  about  having  a 

^  place  made  on  their  baby's  arm  in  order  to  guard  agamst 
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a  danger  which  is  no  more  tliaii  a  name  to  tliem,  the  very 
name  conveying  only  the  vaguest  meaning  to  their  eye  or  ear. 
The  laws  of  this  countrj^  are  made  by  the  representatives  of 
a  very  imperfectly  informed  public,  and  though  the  representa- 
tives themselves  are,  on  the  whole,  much  better  informed  than 
the  represented,  and  are  no  doubt  genuinely  anxious  to  give  to 
the  nation  the  advantage  of  their  wider  knowledge,  tliey  can  go 
only  a  certain  length  in  benefiting  their  constituents  against 
their  will.  Democracy  and  autocracy  has  each  its  advantages 
as  a  fonn  of  government. 

Not  but  that  democracy  in  some  countries  adopts  methods 
which  even  an  autocrat  might  be  tempted  to  envy.  A  free 
reading  of  Dr.  Ranch's  evidence  before  the  Royal  Commission 
may  be  given  in  illustration.  Dr.  Ranch  w^as  executive  officer 
of  the  Illinois  Board  of  Health*  In  his  country  there  is 
no  law  of  compulsory  vaccination*  Everybody  is  at  liberty 
to  remain  unvaccinated  if  he  pleases.  In  1882  ttiere  was 
gi'eat  risk  of  introduction  of  small-pox  into  the  State  of  Illinois 
by  immigi^ants,  A  meeting  was  called  of  the  authorities  of 
the  different  States,  and  the  National  Board  of  Health  was 
asked  to  require  the  vaccination  of  all  immigrants.  Pressure 
was  brought  to  bear  on  the  steamship  companies  and  on  the 
health  officers  at  the  ports*  Very  much  was  done  in  this 
way,  and  it  was  supplemented  by  examination  of  all  immi- 
grants in  course  of  transit  by  railway.  Certificates  were  required 
of  vaccination  on  board  ship,  and  the  arms  of  those  thus  certified 
were  examined  on  board  the  trains  during  the  railway  jom^ney. 
If  the  result  was  unsatisfactor}^  the  operation  was  again  \iet~ 
formed.  In  these  ways  many  thousaiuls  were  vaccinated »  One 
day  three  Englishmen  objected.  Dr.  llauch  was  on  the  train. 
He  explained  to  them  that  he  %vanted  them  vaccinated.  They 
asked  if  vaccination  was  compulsor)\  *'By  no  means/'  he  said, 
"this  is  a  free  country/'  "Tiien  we  won't  be  vaccinated,'* 
*'A11  right,"  he  replied,  *'when  we  get  to  the  border  of  our 
State  lit  let  you  off  the  train/'  ''  But  we  don't  want  off." 
**  Just  so,  but  we  won't  have  3'ou  in  our  State.  We  are  a  free 
people  and  will  exercise  our  freedom  in  keeping  you  out."  Then 
the  three  Englishmen  got  vaccinated— voluntarily,  of  course. 
In  the  same  way  the  executive  of  a  free  people  issued  an  order 
for  the  vaccination  of  all  the  children  both  in  public  and  private 
schools.  Ail  the  railway  employ<5s  throughout  the  State  wei*e 
vaccinated  or  re-vaccinated,  and  also  the  employes  of  all  the 
manufacturing  and  mercantile  establishments,  hi  one  mining 
town  there  was  much  small-pox,  and  Dr,  Kauch  determined  on 
genera!  vaccination  and  re-vaccination.  Here  are  Question  and 
answer  as  given  before  the  Coomiission.     Dr.  Raucli  says : — 
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^lissoed  an  order  to  that  effect,  and  it  was  enforced  in  au 
indirect  way*  Those  who  were  vaccinated  and  re-Viiecinated 
were  permitted  to  leave  their  houses,  but  tliose  who  would  not 
be  vaccinated  or  re-vaccinated  were  compelled  to  remain  inside 
of  their  houses.  This  is  the  way  that  I  have  acted  in  a  number 
of  instances,  and  the  residt  has  been  that  of  immediiitely 
stopping  the  epidemic/*  (Q).  **  There  is  no  law,  is  there,  to 
compel  an  unvaccinated  person  to  remain  in  his  house!  **  (A). 
**  No ;  but  that  comes  within  the  police  Jurisdiction  of  the  State*" 
(Q)*  **  Yon  mean  that  it  was  absolutely  compulsory  that  they 
should  stay  in  the  house  unless  they  were  vaccinated  ? ''  (A). 
"Yes  ;  that  position  has  been  maintained  by  the  courts.  If  the 
local  health  anthonties  tliink  it  is  necessaiy  that  persons  should 
remain  in  their  houses  so  as  not  to  endanger  the  lives  of  others, 
they  compel  them  to  remain."  (Q),  *^  And  that  applied  to  all 
the  |>ersons  in  a  house  where  a  case  of  sniall-pox  had  oc- 
cuiTed?  "  (A).  **  Yes*  The  result  is  simply  this,  that  a  person 
would  rather  be  vaccinated  than  be  compelled  to  remain  in  the 
house.**  (Q),  *' Practically  speaking,  it  operates  as  a  compulsion 
sufficient  to  lead  to  the  i>eople  being  vaccinated?"    (A)*  '*Yes," 

Such  are  the  proceedings  of  the  Great  Demdcracy,  In 
Gennany,  where  methods  much  more  autocratic  tliati  ours  are 
acknowledged  to  exist,  there  is  an  enormous  saving  of  life  and 
liealth  by  means  of  the  stringent  law  of  vaccination  and  re- 
vaccination,  which  is  in  openition  there.  It  is  impossible,  and 
would  be  unprofitable  if  it  were  not  impossible^  to  enter  here  on 
the  never  ending  question  of  whore  personal  liberty  ends,  and 
where  the  rights  of  Society  begin,  or  the  similar  question  as  to 
the  relative  responsibility  of  the  parent  and  of  the  State  for  the 
protection  of  the  infantile  community  against  disease.  In  this 
country  a  vaccination  law  such  as  that  of  Germany  seems  in 
the  present  state  of  public  opinion  impossible.  T^he  public 
have  to  be  educated,  and  they  must  pay  for  their  education. 
In  so  far  as  they  will  accept  no  other  schoolmaster  than  small- 
pox, their  education  will  be  all  the  more  costly,  but  the  lesson, 
once  learned,  will  be  all  the  more  thorough.  The  pity  of  it  is 
that  this  schoolmaster  accompanies  his  teaching  by  punishment, 
and  that  the  punishment  so  largely  falls  on  helpless  children. 
But  it  has  always  been  the  case,  in  matters  physical,  intellectual 
and  moral,  that  the  sins  of  the  fathers  are  visited  on  tire 
children. 

It  is  our  duty  to  make  the  visitation  as  light  as  possible,  and 
mention  of  that  duty  brings  me  to  the  consideration  of  the 
relation  of  the  medical  profession  to  the  prevention  of  small-pox, 
in  presence  of  the  new  law  of  vaccination.  Shall  we  continue 
to  do  our  utmost  for  the  protection  of  the  population  against 
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itself,  or  shall  we  stand  aside  and  sulk  because  scxalled  compul- 
sion has  been  temporarily  abolished  ?  Surely  the  question 
contains  its  own  answer.  It  is  mere  truism  to  say  that  as 
medical  practitioners  we  are  bound  to  do  our  best  for  every 
patient,  no  matter  how  refractory  and  ungrateful  he  may  be ; 
that  as  health  officers  we  are  bound  to  do  our  best  for  the 
protection  of  the  districts  which  hare  beeu  committed  to  our 
chart^e,  no  matter  what  may  be  the  attitude  of  the  people  or  of 
the  local  authority ;  and  that  as  a  profession  we  are  lx»und  to 
pei-^evere  in  our  efforts  to  shield  the  nation  from  pestilence. 
The  principles  which  underlie  the  oath  of  Hippocrates  leave  us 
no  choice.  If  our  patient  be  a  man  condennied  to  the  scaffold, 
we  must  try  to  cure  him  of  the  disease  which  threatens  to  rob 
justice  of  its  victim  ;  though  we  have  reason  to  believe  that  the 
death  of  an  individual  would  be  a  public  boon,  we  must  endea- 
vour to  preserve  his  unworthy  and  mischievous  life  ;  and  surely 
it  is  no  less  our  duty  to  try  to  protect  innocent  children  from 
the  results  of  parental  error  and  folly.  The  State  and  not  the 
Pi*ofession  is  responsible  for  the  law,  but  we  must  continue  to 
advise  the  State  aright,  and  whatever  be  the  law,  even  if  there 
be  no  law,  we  must  advise  the  individual  aright. 

Coming  to  closer  quarters  with  this  aspect  of  the  subject  let 
me  refer  briefly  to  certain  specific  points. 

(1)  In  the  past  a  very  large  number  of  people  though  not 
doubting  the  efficacy  of  re-vaccination  have  yet  content^cTthem- 
selves  with  a  single  operation.  It  is  obvious  that  the  risk  of 
trusting  to  this — without  renewal  of  the  premium,  as  Dn  Bond 
w^ould  say — is  all  the  greater  according  as  the  possibilities  of 
infection  increase,  Kow,  more  than  ever,  is  it  therefore  the 
duty  of  medicnl  men  to  advise  re- vaccination  as  a  supplement 
to  primary  vaccination.  It  should  be  pointed  out  to  the  in- 
dividual that,  indejjendently  of  any  law,  he  can  practically  defy 
small-pox  so  far  as  lie  is  personally  concerned,  and  that  under 
the  new  conditions  there  is  all  the  greater  need  for  his  main- 
taining at  its  highest  standard  the  protection  which  vaccination 
is  capable  of  affording.  To  the  guardians  of  adolescents,  this 
fact  should  be  strongly  brought  home, 

(2)  From  this  time  forwards,  kixery  vaccination  should  be 
done  as  efficiently  as  possible.  No  medical  man  should  ever 
again  yield  to  a  parental  request  to  make  only  one  small  mark 
on  a  child^s  arm.  Let  the  standard  number  of  typical  Jen- 
nerian  vesicles  be  produced,  or  let  the  pai'ent  go  to  the 
petty  sessions  and  there  obtain  the  relief  wliich  the  new  law 
allows.  There  can  be  no  hardship  in  offering  this  choice,  and 
an  incidental  result  of  such  a  course  will  be  to  draw  more  and 
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S clearly  the  already  very  clear  contrast  between 
ated  ami  the  unvaccinated  in  epidemics  of  small-pox, 
I  come  last  of  aU  to  the  consideration  of  isolation  as  a 
of  the  prevention  of  small-pox.  A  century  ago,  Hay- 
^mi^ii  held  that  the  atmospheric  carrying  power  of  variola  did 
not  exceed  18  inches,  and  that  isolation  could  quite  well  be 
acconiplishi'd  and  maintained  within  an  ordinary  dwelling  house. 
For  us  isolation  meinis  the  |«ro vision  of  hospitals,  themselves 
properly  isolated.     In  regard  to  tlii.s  matter  of  hospitals  it  seems 

>to  me  that  we  are  in  a  curiousl}^  anomalous  [X)sition.  If  vaccin- 
ation and  re-vaccination  were  universal,  we  could  practically  do 
without  small-pox  hospitals,  and  it  is  a  singular  fact  that  one  of 
the  effects  of  national  neglect  of  vaccination  is  that  we  have 
particularly  to  discuss  hospital  isolation  regarding  that  particular 
zymotic  disease  for  which  hospitals  would  be  essentially  un- 
necessary, if  only  w^e  would  take  full  advantage  of  that 
preventive  measure  which  is  open  to  us  in  the  case  of  small-pox 
as  it  is  in  no  other  malady. 

But  we  must  consider  the  (|Ucstion  on  practical  lines,  and 
accept  the  fact  that  sanitary  autliorities  cannot  in  the  present 
condition  of  this  country  rely  on  vaccination  and  re- vaccination 
being  so  universal  as  to  render  small-pox  hospitals  unnecessarj\ 
That  is  a  fact  wdiich  the  ratepayer  must  also  accept.     At  the 

■  other  extreme,  from  a  condition  of  universal  vaccination  antl 
i"e-vaccination  there  would  be  an  entire  absence  of  vaccination 
and  re-vacci nation.  What  part  would  hospitals  ]>lay  then?  I 
am  afraid  that,  at  least  as  regards  epidemic  small-pox  as  distiu- 

Iguislied  from  spoi^dic  small-pox,  they  w^ould  be  practically 
useless.  Knowing  what  we  do  of  the  infective  [>ower  of  the 
epidemic  disease,  it  seems  only  too  certain  that  any  possible 
hospital  accommodation  would  be  utterly  inadequate  and  that 
the   infection  would  overleap  all  artificial   bounds.     VVhcther, 

I  at  the  close  of  an  epidemic,  we  would  be  in  the  |X)^ition  of  the 
town  of  Chester  in  the  last  century,  is  a  question  which  at 
present  is,  fortunately,  of  only  academic  interest.  But  in  that 
town,  which,  according  to  Ilaygartli,  was  a  place  of  "almost 
incredible**  healtliiness,  only  some  7  per  cent,  of  the  population 
had  never  had  small-pox.  In  the  little  \illage  of  Ware,  iiuder 
similar  circumstancesj  Mr,  Anthony  Fage  divided  the  population 
into  three  classes  at  the  end  of  an  epidemic  in  the  year  1^722. 
The  total  population  was  2,515,  These  he  classifies  thus;  (a) 
those  who  **Had  the  small-pox  before,''  of  whom  there  were  1,(501 ; 
(b)  those  wdto  **Had  the  small-pox  this  time,"  who  numbered 
612;  wliile  (c)  the  remaining  302  he  describes  under  the  sug- 
m  gestive  heading  **To  have  the  small-pox."  For  myself,  I  wouki 
H  be  inclined  to  hope  that  in  spite  of  the  high  convectivity  and 
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infectivity  of  small-pox,  and  in  spite  of  the  doubts  which  ha% 
been  cast  on  the  value  of  hospital  isolation  in  preventing  the 
prevalence  of  so  mild  a  disease  as  scarlet  fever,  which  has  no 
preventive  means  analogous  to  vaccination,  yet  the  differences  in 
the  conditions  of  life  between  this  century  and  the  last,  would, 
even  in  the  absence  of  vaccination,  perhaps  tend  to  prevent 
such  experiences  as  those  of  Chester  and  \\  are.  But  we  can- 
not tell  and  we  most  fervently  hope  that  we  shall  never  have 
the  opportnnity  of  learning. 

My  point  here  isj  that  if  vaccination  and  re-vaccination  were 
universal,  small-jiox  liospitals  would  be  almost  or  altogether 
needless,  and  if  vaccination  and  re-vacci nation  were  entirely 
wanting,  such  hospitals  would  be  almost  useless,  at  least  against 
the  epidemic  di?iease.  The  neaivr  we  approach  to  this  last 
state,  tfie  larger  are  our  liospit^ls  likely  to  grow,  and  the  more 
hopeless  will  it  be  to  rely  on  them. 

In  the  intermediate  condition — the  condition  in  which  we 
live — with  vaccination  and  re- vaccination  partially  prevalent, 
hos[iital  isolation  is  a  measure  of  very  great  \'a!ue,  and  must  he 
a  routine  part  of  the  iirocedure  with  regard  alike  to  the  sporadic 
and  the  epidemic  disease,  Exjierience  indicates  that  the  ad- 
ministrative part  of  a  small-pox  hospital  sliould  be  large  and 
w^ell-equipped,  and  that  around  it  there  should  be  space  for 
rapid  extension  of  whatever  ward  accomodation  is  permanently 
provided*  Needless  to  say,  the  word  isolation  means  more  than 
the  removal  of  the  patient.  It  means  isolation  of  the  poison  by 
disinfection,  or  still  better  by  def^truction,  of  infected  articles; 
it  means  not  merely  the  removal  of  the  patient,  but  his  very 
early  removal,  and  this  involves  search  for  persons  w^ho  have 
been    exposed    to    infection,    and    constant   watching    of    such 

Eersons  during  the  possible  incubation  of  the  disease.     All  this 
elongs  to  the  A.  B.C.  of  preventive  medicine  and  must  be 
rigidly  attended  to. 

Yet  it  has  to  be  admitted  that  though  very  valuable,  isolation 
with  its  concomitants  is  essentially  a  precarious  protection. 
Even  if  we  had  a  law  making  isolation  more  strongly  compulsory 
than  vaccination  has  ever  been  in  this  country,  and  even  if  there 
were  to  be  no  extension  of  that  destruction  of  small-pox  hospitals 
by  infuriated  mobs,  of  which  there  were  two  instances  uot  very 
long  ago  in  the  West  of  England,  yet  isolation  might  fail  at 
any  moment  Under  such  a  prophylaxis  the  individual  has  to 
depend  not  on  himself  but  on  other  people.  As  I  hare  said 
elsewhere,  his  coi*don  of  protection  is  a  chain,  the  measure  of 
whose  strength  is  its  weakest  link,  and  over  not  one  link  has 
he  any  sufficient  control.  Failure  of  parents  to  observe  the 
symptoms  of  illness ;  failure  to  call  in  a  doctor ;  failure  of  the 
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doctor  to  diagnose  small-pox ;  failure  in  promptitude  of  removal ; 
inadequacy  of  hospital  accommodation;  insufficiency  of  disin- 
feotion  of  persons  and  things ; — ^these  are  among  the  risks  to 
which  even  a  law  of  compulsory  isolation  would  leave  a  man 
«rpc6ed.      On  the  other  hand,  by  means  of  vaccination  and 
r&- vaccination  the  individual  himself  is  protected.     He  carries 
liis    protection  with  him  wherever  he  goes,  and  the  father  has 
control  over  the  protection  of  himself  and  his  children.     All 
tliis,  however,  furnishes  no  excuse  for  refraining  from  utilising 
to   the  very  utmost  every  measure  supplementary  and  comple- 
mentary to  vaccination,  no  matter  how  uncertain  such  measures 
maybe. 

Finally,  we  must  endeavour  by  every  means  in  our  power,  to 
^ucate  the  public  who  choose  our  law  makers,  in  the  very  truth 
about  vaccination.  It  is  nearly  twelve  years  since  I  first  pleaded 
vith  the  profession  to  undertake  this  education.  The  Jenner 
Society  has  within  the  last  two  or  three  years  done  yeoman 
^nice  here,  and,  more  recently,  the  British  iMedical  Association 
^  heartily  aided  in  the  work.  May  I  suggest  in  conclusion 
that  the  Sanitary  Institute  might  also  now  lend  a  hand  ? 
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CONFERENCE    OF    MUNICIPAL    AND 
COUNTY  ENGINEERS. 

ADDKESS 

By  Thojias  de  Couecy  Meade,  MJnsiCE,, 
MJnstMech.E.,  F.a.S., 

PItESIBENT  or    THE  OOKTEEE^^CE. 

(Feixow.) 


WiTii  feelings  of  much  pleasure  I  accepted  the  invitation  of 
the  Council  of  The  Sanitarv  Institute  to  occupy  tlie  chair 
at  this  Conference,  which  enables  ine  again  to  take  some 
part  in  the  excellent  work  Tlve  Institute  is  annually  performing. 
This  is  the  fifth  occasion  on  which  Mnnicipal  and  County 
En^nccrs  have  assembled  at  Congresses  of  The  Sanitary 
Institute*.  Tlie  former  meetings  took  phice  at  Portsmouth  in 
18\%  at  Liveqiool  in  WU,  at  Newcastle-upon-Tjne  in  L^96, 
and  at  Leeds  last  year.  Upon  all  these  occasions  the  Incorpo- 
rated Association  of  Municipal  and  County  Engineers  was  well 
represented  by  indivichial  members— ah  hough  not  collectively — 
showing  that  Mnnicipal  Engineers  are  ever  ready  to  embrace  all 
opportunities  afforded  to  them  of  meeting  for  the  discussion  of 
matters  appertaining  to  their  profession,  for  exchange  of  ideas, 
and  for  mutual  advancement. 

The  interest  taken  in  these  meetings  proves  also  that  the 
Council  of  The  Sanitary  Institute  were  well  advised  in  making 
this  new  departure  in  the  programme,  which  has  been,  I  believe, 
fidly  justified  by  the  results.  At  the  first  of  these  meetings  the 
chairman,  Mr,  Percy  Boulnois,  M.Inst.C.E.,  submitted  his 
excellent  chagraju  in<licating  the  duties  of  the  municipal 
engineer  under  six  heads,  which  embrace  no  less  than  98 
distinct  subjects.  Is  it,  therefore,  surprising  that  the  municipal 
engineer  should  always  be  a  studentj  anxious  to  learn  all  that  i» 
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new,  aad  desirous  to  benefit  by  the  experience  of  other  engineers, 
and  by  the  discussion  of  papers  and  criticisms  of  the  views 
e3q)re3sed  by  the  autliors  ?  It  should  not,  however,  he  forgotten 
that  the  communities  wliose  representatives  we  have  the  bononr 
to  serve,  reap  the  benefits  of  tlie  knowledge  thus  gained,  and 
wlien  tliis  fact  becomes  better  known  and  frenerally  recognised, 
the  attendance  of  offieiab  at  meetings  of  this  character  will, 
doubtless,  be  still  more  unmerons*  For  the  information  of 
visitors  who  mav  be  present,  1  would  add  that  the  Incorporated 
Association  of  Municipal  and  County  Engineers  was  founded 
U|»wards  of  a  quarter  of  a  century  ago,  and  numbers  amongst 
its  members  the  S urv*ey ors  and  Engineers  of  all  the  principal 
towns  in  Great  Britain  and  Irelanil,  and  that  meetings  of  that 
Association  are  held  annually  in  one  or  more  large  centres  of 
population,  when  papers  are  read  and  discussed,  and  works  in 
progress  are  ^ncwed. 

It  is  not  the  custom  to  discuss  the  points  raised  in  the  chair- 
man's  opening  address.  I  shall  therefore  refer  in  very  general 
terms  to  a  few  matters  that  are  likely  to  be  of  interest  to  which 
I  am  at  present  giving  special  consideration ;  commencing  with 
that  well-worn  topic  tlie  Housing  of  the  Working  C hisses.  The 
difficulties  of  providing  sufficient  suitable  accommodation  at 
reasonable  cost  for  persons  of  the  working  class  displaccfl  from 
insanitary  ai-eas,  or  from  areas  cleared  for  street  improvements 
and  railway  works,  are  in  most  instances  very  great,  and  are 
generally  enhanced  by  the  tendency  to  overcrowd,  wiiich,  in 
many  cases,  unduly  increases  the  number  of  persons  to  be 
provided  for  upon  areas  already  too  limited.  These  difficulties 
have  been  met  in  Alimchester  by  the  erection,  on  the  cleared 
sites,  of  (a)  blocks  of  five-storied  tenements  approached  by  a 
common  stairs  and  balconies,  (b)  blocks  of  tenements  of  two 
and  three  stories,  \vith  separate  entrance  and  stairs  to  each  set 
of  tenements,  (c)  terrace  cottages  of  five  rooms  each,  {d}  a 
m^xlel  lodging  house.  By  the  kindness  of  the  chairman  of  the 
sanitary  committee  of  the  Manchester  Corporation,  Alderman 
Walton  Smith,  J,P.,  drawings  of  all  these  buildings  have  been 
lent  for  the  inspection  of  visitors  to  the  Congress.  The  Man- 
chester Cor'poration  are  also  crecthig  (e)  cottage  dwellings  in 
the  outskirts  of  tl)e  city,  about  two  and  a  half  miles  from  the 
cleared  areas,  where  land  is  less  costly ;  these  cottages  vary 
somewhat  in  character  and  contain  from  five  to  seven  rooms 
each.     The  buildings  class  (a)  have  liQeii  occupied  about  three 

f:uid  are  let  at  rents  wliich  yield  a  moiierate  return  upon 
t  of  erection.  The  two  blocks  (a)  of  five-storied  buildings 
out  £87,000  exclusive  of  the  cost  of  sites.  The  latter 
id  buildings  thereon  cost  about  £54,000.     Single  room 
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tenements  are  let  at  2s,  6d.  per  week,  the  rent  of  two  or  three- 
ruoraed  tenements  varies  from  3?^.  to  5s,  per  week. 

In  addition  to  the  above-mentioned  new  buildings,  much  has 
been  done  in  the  improvement  of  existing  dwellings,  and  the 
conversion  of  **  back-to-back  '*  houses  into  "  through ''  houses* 
This  work,  though  excellent  where  it  is  effected,  has  a  tendency 
to  cause  overcrowding  elsewhere,  as  the  number  of  persons  that 
can  be  accomomdated  in  the  converted  and  improved  dwellings 
is  much  less  than  was  crowded  into  the  *'  back-to-back  "  houses 
before  alteration.  Full  details  of  the  procedure  of  the  Man- 
chester CorfKjratioo  regarding  the  treatment  of  insanitary  *' back- 
to-back  "  houses  will  be  found  in  Dr.  Niven's  interesting  par>er 
on  the  subject  (see  The  Journal  of  The  Sanit^ary  Institute,  VoL 
XVL,  p.  254),  That  paper  is  accompanied  by  plans  shoAving 
the  methotls  generally  adopted  in  the  alteration  of  ''  back-to- 
hack  '■  houses,  from  these  it  will  be  seen  that  in  all  cases  the 
groups  of  pail  closets  used  b}*  the  occupiers  of  one  or  more 
blocks  of  houses  are  removed,  and  that  eaeli  '^through**  house 
is  provided  with  a  proper  water  closet.  The  substitution  of 
private  water  closets  for  common  pail  closets  and  privies  is  thus 
gradually  proceedings  but  will»  doubtless,  be  a  work  of  time. 

There  are  at  present  in  the  city  of  ilanch ester  7t>,913  pail 
closets,  22,1)90  priWes,  and  13,014  middens,  but  these  numbers 
are  annually  becomiog  les;^,  as  water  closets  are  being  provided 
wherever  alterations  to  property  are  effected  by  the  Corporation. 
About  iH)0  tons  of  f«rcal  matter  is  collected  from  the  pail 
closets  per  week,  and  about  half  this  quantity  is  dried  and  con- 
verted into  concentrated  manure  and  sold;  the  remainder  is 
mixed  with  ashes  and  rubbish,  and  disposed  of  amongst  fanners 
on  the  Corporation  estates  at  Carringtou  and  Chat  Moss, 
These  estates  have  an  area  of  about  3,750  acres,  and  it  is 
estimated  that  about  93,000  tons  of  mixed*  night-soil  can  be 
thus  annually  disposed  of. 

The  treatment  of  sewage  is  a  subject  of  general  interest  to 
most  of  those  present*  therefore  a  few  particulars  of  the  cost, 
etc.,  of  treatment  at  the  Manchester  outfall  works  may  not  be 
out  of  place. 

The  j>opulaiion  contributing  to  the  sewage  system  increased 
from  400,360  on  the  Ist  of  January  1897,  to  512,500  on  the 
Slst  December,  1897.  The  average  daily  flow  during  1897  was 
20,426,3(33  gallons.  The  flow  per  head  of  the  population 
ranged  from  39 '3  gallons  per  day  in  May  to  f)0  gallons  per 
head  in  December  last.  The  ijuautity  of  water  supplied  by  the 
Coqjoration  is  about  28  gallons  per  head  [>t*r  day.  It  is  estimated 
that  about  17  gallons  are  supplied  for  domestic  use,  and  the 
remaining  11  gallons  for  trading  and  public  purposes.     The 
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difference  l>etweeii  the  total  quantity  of  water  supplied  and 
the  average  quantity  of  sewage  reaching  the  works  is  largely 
due  to  the  admission  of  underground  water,  which  passes  into 
the  ohl  sewers  and  drains  through  defective  Joints.  The  nett 
eost  of  treatment  for  1897  was  £ll*,08y  9s.  7d.  exchisive  of 
interest  and  repayment  of  ca]ntal,  or  £2  11a.  9d.  per  million 
gallons  treated,  apportioned  as  follows : — 


Per  Million 

Gallons, 
X     «.     d, 

1      2   11 


18fl7. 

Per  MOliou 

Gallonfl, 

£    «.     d. 

1     0     7-1 


0  14    3-6         0  13     1>  7 


0     1     1 


0    0     5-9 


0     3  11-5 

0     2  lO-l 

0    0     6-5 

0    0     7-7 

0  11     5-3 

0  13     4-6 

Precipitation  (labour  and  chemicals 
only)         ...         *,.         ...  .•* 

Sludge  Disposal  (labour  and  ma- 
terials only) 

Filtration  (a  small  proportion  only 
of  the  sewage  was  tiltered) 

Coal  (this  includes  all  steam  power 
used  on  the  works,  but  does  not 
include  coal  for  the  steamer) 

Sundries       , 

Incidental  Expenses  (leas  Credits 
and  Receipts) 

Total      £2  1-1    2*9      £2  U     94 

The  above  summary  of  the  cost  of  ti-eating  the  sewage  for 
the  year  1897,  shows  a  reduction  of  2s.  5"8d,  per  million  gallons 
on  tlie  cost  of  treatment  for  the  year  1896. 

The  proportion  of  chemicals  used  during  the  year  1897  was 
lime,  5 '32  grains  per  gallon;  sulphate  of  iron,  5*29  grains  per 
gallon — total,  10*61, 

The  quantities  of  lime  and  copperas  used  are  adjusted  by 
frequently  testing  the  sewage  after  atlmixture  with  cliemicals. 
The  efHuent  is  kept  as  far  as  possible  faintly  alkaline.  For 
this  purpose  the  addition  of  a  slight  excess  of  lime  h  necessary, 
owing  to  subsidence  and  precipitation  of  carbonate  of  lime  in 
the  tiuiks.  The  amount  of  copperas  added  varies  with  the 
sewage,  and  is  estimated  by  the  cliaracter  of  the  precipitation 
observed. 

The  composition  of  the  sewage  varies  within  wide  limits. 
The  sewage  begins  to  attain  its  maximum  strength  about  noon 
on  each  day,  and  continues  strong  until  midnight  or  a  little 
after. 

The  composition  of  the  effluent  does  not  vary  so  abruptly  as 
that  of  the  sewage,  owing  to  the  mixture  of  the  sewage  in  the 
precipitation  tanks.  The  effluent  begins  to  attain  its  maximum 
strength  about  2  o'clock  in  the  afternoon. 


The  average  amount  of  wet  sludge  precipitated  in  1897  was 
equal  to  2l*lt>  tons  per  million  gallons,  m  E^inst  21*84  torn 
for  the  prerioos  year,  yielding  7  tons  12  cwts,  of  pressed  cake 
per  milljon  gallons^  as  compared  with  7  tons  18  "4  cwts,  for  the 
year  189(5. 

One  ton  of  wet  sludge  equals  33*7  cubic  feet,  and  one  ton  of 
pressed  cake  eqoak  32-12  cubic  feet.  The  average  proportion 
of  wet  to  pressed  sludge  was  at  the  rate  of  2  "73  to  1. 

The  amount  of  lime  used  in  pressing  has  averaged  1'40  per 
cent*  l>y  weight  of  wet  sludge,  and  3'83  per  cent,  by  w^eight  of 
pressed  cake. 

The  amount  of  sludge  cake  removed  by  farmers  during  1897 
was  14,233  tons,  equal  to  an  avemge  of  about  39  tons  per  day. 
The  balance  of  41,^75  tons  was  deposited  in  a  tip  adjoining  the 
works. 

The  cost  of  pressing  sludge  during  the  year  1897  was  7*7cL 
per  ton  of  wet  sludge  for  labor,  lime,  cloths^  and  sundries,  but 
exclusive  of  cost  of  tip,  repairs  to  presses,  rolling  stock,  and 
iiisunince.  The  cost  ot  conveying  the  sludge  to  the  sea  for  the 
first  three  months  of  this  year  amounts  to  6 '2d-  per  ton  of  wet 
sludge,  and  includes  wagers,  insurance  of  steamer,  coal,  repairs, 
and  incidental  expenscii,  and  ship  canal  charges* 

Experiments  have  been  continued  since  1895  with  coke  and 
cinder  filters-  The  capacities  of  these  filters  and  of  a  coal  filter 
as  measured  on  several  occasions  ai^  t  — 


Dftte  or  MeMnraaient, 

;           CapAcltj  in  Qalloiai. 

T\m^  or  mating  before 

Cfekft 

ciDd^f. 

DmO. 

Mrtworement. 

At  commencement  of 
ii9«,  in  181*5 

1,750 

1,750 

1,2«0 
1,404 
1,477 
1,648 
1|476 
1,476 

1,350 

1,368 

758 

828 

1,026 

1897. 
April  26lh ,*.... 

1,206 
1,332 
1,380 
1,446 
1,425 
1,404 

1,260 
1,278 

1,368 

1  hour. 

April  28th 

8  hours. 

Jlf«v27th 

17  hours. 

July2ad...... ..„„ 

July  2nd 

15houi»« 
2  hours. 

Jutj2nd 

2  hours. 

October  6tli   

189a 
Jjumaiydth 

•The  eUteri  h&d  beeti  n-mi^  wjtb 

WAihed  mad  Bcre^ned  xiiml«rl«L 

2  hours. 
2  hours. 

January  7th 

Januftfy  24th............ 

After  a  fortnight's  rest. 
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The  results  of  these  measurements  show  that  a  considerable 
amount  of  moisture  is  retained  in  the  filtering  medium,  and 
that  this  is  slowly  drained  off  or  evaporated  when  the  filter  is 
allowed  sufficient  rest  before  refilling. 

The  cinder  filter  has  throughout  given  better  results  than 
the  coke,  both  as  regards  the  percentage  reduction  of  impurity 
effected,  and  in  non-putrescibility. 
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CONFERENCE  OF  SANITARY  INSPECTORS. 
ADDRESS 

By  W.  W.  West,  Chief  Sanitary  Inspector,  Walthamstow, 

FRESIUENT    Or    THE   COIfFEIlEIfCE. 

(Associate.) 


In  welcoming  the  Sanitary^  Inspectors  of  Great  Britain  to  this 
Conference,  on  behalf  of  The  Sanitary  Institute^  I  am  sensible 
that  I  am  not  selected  for  this  honour  on  account  of  my  own 
personal  merit,  hut  probably  by  reason  of  marks  of  confidence 
bestowed  upon  nie  by  my  official  colleagues  in  the  past,  antl  I 
am  conscious  of  my  own  inability  to  do  justice  to  the  occasion* 
This  year  I  regard  as  a  year  of  jubilee.  Last  year  the  nation 
was  tilled  with  the  halo  and  sentiment  of  a  royal  jubilee,  which 
inspired  the  poet,  the  painter,  and  the  rhetorician  to  exhaust 
their  powers  of  imagination  in  ascriptions  of  praise  antl  loyalty 
to  the  head  of  the  State.  The  jubilee  this  year  for  us  is 
prosaic,  solids  matter-of-fact— cJwtANV/  miiita^.  It  is  true  Charles 
Kingsley  has  suggested  that  a  poet  will  arise  to  write  an  epic 
upon  sanitan,^  reform,  but  a  high  standard  of  literary  and  poetic 
brilliancy  and  imagery  is  not  indicated  by  the  suggested  first 
lincj 

**  Smells  and  the  man  I  sing." 

The  year  1848,  with  its  Public  Health  Act,  stands  out  as  a 
landmark  In  our  English  history,  and  we  may  be  pardoned  for 
celebrating  its  jubilee  to-day.  It  is  customary  in  all  associations 
of  life  to  note  such  occasions,  and  we  may  I  think  justly  con- 
sider briefly  the  Inspector's  share  in  the  past  and  future  of 
sanitation. 

It  is  unnecessary  to  recapitulate  the  conditions  existing  fifty 
years  apo  ;  they  are  too  well  known  to  all  of  you  already.  But 
in  considering  the  work  that  has  been  done  since,  I  should  like 
to  refer  to  one  or  two  facts  mentioned  by  Chadwick  in  his 
reports  on  the  condition  of  the  labouriug  classes. 

Mr.  Thomas  Porter,  Surgeon  to  St.  Botolph's,  Bishopsgate 
District,  being  asked  if  the  poor  people  in  his  district  had  w.c.'s 
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pro'vided,  said  "  No,  only  common  necessaries,  which  are  usually 
Allowed  to  run  over  before  they  are  emptied ;  and  it  is  impos- 
sible to  enter  the  tenements  without  being  assailed  by  the 
disa^eable  and  unhealthy  effluvia  thence  arising." 

**  Within  the  City  itself  have  you  perceived  the  same  efflu- 
viixmn  on  passing  the  gratings  of  sewers  ?  " 

**  Frequently ;    it  is  so  general  that  no  particular  place  is 
dist;inguished  as  being  free  from  it.** 

He  also  expressed  the  following  opinion :  **  The  carelessness 

of  the  people  themselves  is  also  deplorable,  as  it  operates  very 

injuriously  to  their  health  and  comfort.     The  floors  of  their 

rooms,  the  passages,  stairs,  and  landings  are  often  suffered  to 

xemain  unwashed  for  weeks  and  months,  and  the  walls  and 

ceilings  are  seldom  cleaned  or  whitened;  so  that  with  filthi- 

liess  of  one  kind  and  another  they  present  an  appearance  of 

^wretchedness  beyond  all  description." 

Now  these  are  expressions  of  facts  existing  fifty  years  ago, 
but  do  we  not  all  know  that  they  describe  accurately  things 
now  existing?  Could  we  not,  any  one  of  us,  go  and  put  our 
finger  almost  any  day  on  such  a  condition  ?  Are  there  not 
'^^  towns,  and  cities,  some  of  which  have  spent  scores  and 
even  hundreds  of  thousands  of  pounds  of  money  in  beautifying 
their  towns  and  erecting  magnificent  palaces  for  the  City 
fathers  to  deliberate  in,  which  have  still,  after  the  knowledge 
»nd  agitation  of  fifty  years,  existing  in  their  midst  such  abomi- 
itatioiis  as  alluded  to  in  the  first  answer  given  above  ? 

In  the  year  1846  the  nauseous  effluvia  emitted  from  the 

^Wers  was  of  sufficient  urgency  to  engage  the  attention  of  the 

^yal  Institute  of   Britisn  Architects,  and   at  one   of  their 

Meetings  in  that  year  Mr.  Toynbee  opened  a  discussion  thereon, 

*ncl    suggested  the  use  of  gas-burners  in  tall  shafts  for  the 

P^^pose  of  getting  rid  of  the  trouble.    Still  we  have  the  trouble 

^>th  H8,  forming  one  of  the  most  constant  sources  of  anxiety  to 

those  engaged  in  managinfj  our  sewers,  and  the  settlement  of 

^  T^^  ^e  do  not  appear  to  be  within  sight  of. 

-     J^here  is  no  denying  that  in  these  and  similar  directions  we 

'^ye  jiQi  made  the  advance  that  was  expected  when  the  first 

th^i^^^  Acts  were  passed.     Why  is  this  ?     It  appears  to  me 

j-t        ^Here  are  two  reasons  which  in  a  self-governing  country 

p.^^U^  have  paramount  influence.     They  are  these  : — 
^u^'l^tly:   The  people  immediately  concerned  have  not  been 
^^^*^iltly  impressed   with   the   seriousness   of   the   need   for 
g^'^^^ment 

see  iiK^^^y*  ^®y  ^^^®  ^^^  ^^^  ^^^  power  under  the  law  to 
j^  *^^t  their  wishes  in  the  matter  were  complied  with. 

t^as  been  acknowledged  from   the  first  that  those  who 
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suffered  most  from  insanitation  were  the  poorest  of  our  people, 
inasmuch  as  besides  their  exposure  to  the  evils  which  were  the 
result  of  neglect  on  the  part  of  owners  of  property  or  local 
authorities,  they  were  the  victims  of  their  ovni  carelessness  and 
ignorance,  as  indicated  by  Mr.  Parsons  in  his  evidence  given 
above. 

As  knowledge  on  the  question  has  spread,  so  has  the  demand 
for  power  to  deal  with  it  increased ;  as  the  people  have  learnt 
the  possibility  of  remedy  so  has  the  cry  for  improvement 
stifngtliened.  There  may  still  be  a  few  who  ref^rd  all  disease 
as  inevitable ;  it  is  not  many  years  since  I  was  remonstmtcd 
with  for  presuming  to  interfeiv  in  the  work  of  Providence  by 
requiring  au  owner  of  property  to  remedy  defects  in  order  to 
prevent  the  spread  of  disease,  but  the  laws  of  health  are  more 
*'  understanded  of  the  people/'  and  in  that  is  our  great  hope  of 
their  ultimate  triumph. 

When  the  Health  of  Towns  Association  were  making  an 
exhaustive  inquiry  into  the  subject,  their  Liverpool  friends 
replied  that  **  the  secret  history  of  the  working  of  our  Act  has 
proved  that  no  law  for  the  liealth  of  the  people  can  be  safely 
intrusted  to  a  merely  irrespmisible  Local  Board." 

There  was  much  trutli  in  that  statement  then,  and  we 
inspectors  have  some  of  us  had  painful  personal  experience  of 
its  truth  down  to  recent  times.  But  why  was  it?  The  Boards 
were  composed  of  those  who  bad  interest  in  not  being  coin[>el!ef! 
to  spend  money,  aud  their  constituents,  those  who  voted  them 
upon  those  bodies,  had  interests  in  the  same  rlirection*  Our 
Liverpool  friends  correctly  described  the  ]x>sition  at  that  time, 
but  they  did  not  foresee  what  we  have  lived  to  see,  the  time 
when  tiie  conditions  are  inverted.  When  the  people  most 
immediately  concerned  help  to  compose  the  authorities,  and 
have  sufficient  electoral  power  t^j  compel  from  all  parties  a 
recorrnitiou  of  their  needs,  and  the  admission  that  the  ex- 
penditure of  money,  even  in  large  sums,  upon  the  securing  of 
perfect  sanitary  requii'ements  is  not  simply  an  expenditure  out 
of  the  pockets  of  one  class  for  the  benefit  of  another,  but  a 
common  charge  for  the  common  good. 

If  the  people  concerned  are  increasingly  becoming  aware  of 
the  urgency  of  these  questions  to  them,  as  undoubteiUy  they 
are,  inspectors  can  claim  a  very  large  share  in  the  work  of 
spreading  among  them  that  knowledge.  We  must  of  necessity 
be  in  advance  of  general  o|>iniou.  Apart  from  our  iudi\"idual 
enthusiasms,  the  very  necessities  of  our  position  and  work  pusli 
us  along,  and  make  us,  have  made  us  missionaries  of  sanitation. 
We  have  not  always  been  chosen  for  our  courtesy,  sweet 
reasonableness,  possession  of  the  ^uai'tter  in  modo  tcmperameut, 
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we  are  much  the  same  as  the  raiiss  of  our  fellows  in  those  respects; 
we  have  not  invariably  been  selected  for  our  superior  special 
acquaintance  with  the  kiws  of  healthy  but  as  a  body  wv  have 
been  just  that  distance  in  front  of  genei*al  opinion  which  our 
work  necessitates,  and  whicli  the  sense  of  the  community 
demands  and  will  allow.  Here  and  thercj  however,  there  have 
been  tjpportunities,  or  needs  for  an  emergence  from  the  mass, 
and  there  have  generally  been  the  men  there  for  the  purpose. 

**  Tlie  necessity  of  a  complete  and  accurate  system  of  register- 
ing disease  both  fatal  and  otherwise,  will  at  some  future  time 
be  admitted  by  advocates  of  sanitary  progress  to  be  the  alphabet 
of  sanitary  science.  Without  a  correct  knowledge  of  the 
history  and  specific  intensity  of  diseases,  it  is  impossible  to 
expect  complete  success  to  attend  our  efforts  to  prevent  the 
spread  of  even  filth  diseases.  To  be  acquainted  with  the 
diseases  of  the  district  in  their  entirety ;  to  be  able  to  point  out 
the  special  localities  of  special  diseases ;  to  be  able  to  give  the 
specific  intensity  of  diseases  connected  with  sex,  age,  occupation, 
modes  of  life,  aufl  the  external  influences  by  which  people  are 
affected,  is  to  enable  the  sanitary  stndent  to  determine  without 
doubt  the  true  predisposing  causes  of  disease.  That  the  sanitary 
operations  of  tne  future  will  be  placed  upon  this  basis  I  have 
not  the  smallest  doubt.  I  believe  the  day  will  come  wdicn  the 
contents  of  the  vital  statistical  record  of  the  town  will  be 
deemed  to  be  the  best  historic  reference  relating  to  the  inner 
life,  healtli,  and  therefore  the  wealth  of  the  people  of  Leek.*' 
This  is  an  extract  from  a  report  in  the  year  185B,  by  our 
honoured  colleague  Mi*.  R.  Farrow,  of  Leek,  and  shows  an 
absolute  grasp  01  the  fundamental  principles  of  sanitary  science, 
the  application  of  which  under  his  direction  prepares  us  for  the 
statement  that  after  thirty  years'  work  his  towTi  shows  a 
decrease  in  the  sickness  and  mortality  rates  of  30  per  cent.,  and 
a  corresponding  increase  in  the  average  length  of  life  of  80  per 
cenL  No  wonder  that  our  aged  friend  says,  and  we  join  with 
him :  "  Some  glory  in  the  number  of  lives  and  the  amount 
of  property  they  have  destroyed ;  w*e  glorv'  in  having  been 
instrumental  in  the  saving  of  life  and  dirainisliing  of  human 
suffering." 

Twenty-five  years  ago  the  attention  of  Mr*  H.  Alexander 
was  directed  to  the  fom  conditions  under  which  the  supply  and 
storage  of  water  in  the  houses  in  the  |>arish  of  Shorediteh  were 
carried  out.  He  describes  how  the  suyiply  was  turned  on  twenty 
or  thirty  minutes  three  times  a  week,  and  a  bag  was  tied  over 
the  ball-cock  to  prevent  small  fish,  and  the  larger  impurities, 
from  entering  the  cistern ;  the  cisterns  were  over  or  in  w.c.'s, 
in  or  under  bed-rooms ;  often  with  filth,  dead  animals,  or  masses 
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of  fungus  in  th(?ni*     Grasping  at  once  the  crux  of  the  position, 
he  persistently  brought  it  under  the  notice  of  the  authonties,  i 
and  at  last  earned  the  gratitude  of  the  inliabitants  hy  obtaining  ' 
that  constant  sypj>ly  which  is  recognised  as  a  sine  qua  non  of 
perfectly  healthy  conditions. 

Another  and  more  recent  instance  of  the  inspectxDr  (in  the 
person  of  Mr.  Alexander)  being  in  advance  of  the  getieral 
opinion  maj  be  seen  in  his  lengthy  controversy  with  the  Lon- 
don School  Board  on  the  question  of  substituting  separate 
w.c.'s  for  trough  closets  in  their  schools.  In  a  few  years  to 
come  it  will  be  barely  conceivable  that  any  responsible  body 
could  persist  in  exposing  the  children  under  their  control  to  the 
conditions  inseparable  from  the  use  of  the  trough  closet — 
conditions  to  which  tliey  would  not  expose  their  ow^ii  families^ 
and  whieh  are  only  submitted  to  at  all  because  they  are  not 
quite  so  bad  as,  are  some  improvement  on,  the  old  pri\'y  or 
pan.  The  reports  which  the  teachers  have  supplied  to  the 
Board  on  the  experience  of  the  use  of  the  w.c.  system  have 
been  thoroughly  satisfactory,  and  have  resulted  in  an  extension 
of  their  use — a  fact  upon  wliich  all  those  wlio  look  upon  our 
schools  as  to  be  from  all  jwints  of  view  educational  in  the 
fullest  and  best  sense,  will  imbesitatiugly  congratulate  oar 
friend. 

It  is  an  inherent  necessity  with  all  reformers  to  have  a 
Utopia  to  ptmder  on  and  to  desire.  Some  are  content  with 
Bacon  to  dream  of  it  and  write  about  it;  some,  like  Feargus 
0*Connor  and  Owun,  to  try  and  get  it  into  being;  we  combine 
the  two. 

Our  great  apostle,  Sir  B.  W.  Richardson,  drew  the  picture 
of  it,  and  following  in  the  industrious  and  never-faltering  foot- 
steps of  our  revered  leader,  we  w^ill  work  for  the  ultimate 
completion  of  the  City  of  Hygeia,  While  trying  to  foresee 
its  plan  and  method  of  construction,  he  with  the  insight  of  a 
true  reformer  recognised  that  it  must  be  founded  on  the  free 
will  of  the  inhabitants — 

'*  Broad  based  upon  the  people's  will.-* 

It  ia  to  he  "a  t'ommunihf  so  circumstanced  and  so  maintained 
by  the  exercise  of  its  ow^l  free  will,  guided  by  scientific  know- 
ledge, that  in  it  the  perfection  of  sanitary  results  w^ill  be 
apjiroached  if  not  actually  realised,  in  the  co-existence  of  the 
lowest  possible  general  mortality  with  the  highest  possible 
individual  longevity." 

The  details  which  he  sketched  have  nowhere  been  realised  in 
more  tlian  one  or  two  items,  and  those  only  in  the  houses  of  the 
well-to-do,  while  with  reference  to  a  few  others  we  are  tending 
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in  their  dii'ection.  To  uproot  the  habits  and  inherited  tendeii* 
cies  of  nations  is  a  work  for  Hercnles  or  for  time.  We  can 
ouly  proceed  a  step  at  a  time.  With  ali  oar  shortcontioi^s  and 
defects,  we  have  undoubtedly  taken  many  steps.  Similar  in- 
controvertible facts  to  those  given  by  >Ir.  Farrow,  of  Leek, 
can  be  related  as  to  many  of  our  towns  and  cities.  We  are 
raj^iflly  approaching  this  lowest  possible  treneral  mortalit}-,  and 
persistent  work  on  the  lines  already  laid  down  in  our  health 
laws  must  bring  about  the  desired  end* 

Our  work  is  not  yet  finished.  In  tlie  early  days  the  Health 
of  Towns'  Association,  when  urging  the  need  for  sanitary  re- 
form, were  met  with  the  objection  that  a  large  and  expensive 
force  of  officials  would  be  required  t^  enforce  and  superintend. 
To  overcome  this  objection  they  suggested  that  '*  whensoever 
the  prof>05ed  local  consolidations  were  effected,  and  complete 
works  laid  down  and  put  in  action,  public  servants  by  whom  the 
work  and  consequent  pecuniary  sa\dug5  and  savings  of  life  and 
health  have  been  effected,  wi!l  have  comparatively  little  to  do 
and  may  change  their  sphere  of  action*"  Well,  the  end  is  not 
yet.  Where  is  the  district  in  wliich  the  staff  is  so  sufficient 
that  it  is  able  fully  and  comi>letely  to  deal  with  the  work 
required  by  the  various  Acts  of  Parliament  ? 

Public  Health  Acts,  Housing  of  the  Working  Classes  Acts, 
Adulteration  Acts,  Infectious  Disease  Acts,  Factory  and 
Workshop  Acts,  passed  year  after  year,  piling  Pel  ion  upon  Ossa» 
make  the  work  of  sanitary  inspectiun  grow  to  mountainous 
proportions,  and  the  ncL^d  for  more  inspectors  grow  at  a  pace 
far  greater  than  the  willingness  of  the  authorities  to  increase 
their  numbers.  This  with  the  greater  demand  by  the  people  in 
requiring  attention  to  details  where  formerly  only  gross  defects 
were  troubled  about  by  them,  due  to  the  greater  refinement 
resulting  from  truer  opinion,  will  put  off  indefinitely  the  day 
above  referred  to,  when  we  may  rest  on  our  laurels.  We  have 
need  then  to  cry  to  the  people  "  Come  over  and  help  us."  Do 
your  part  in  those  matters  in  which  the  individual  can  act,  we 
will  attend  to  those  things  the  Community  must  do. 

We  have  then  in  the  future  to  follow  up  the  work  of  the 
past.  We  have  to  keep  well  in  advance  of  the  general  opinion 
of  our  districts.  Not  to  wait  to  be  told  what  to  do,  but  to  point 
out  to  others  what  needs  to  be  done,  to  lead  the  way,  to  explain, 
to  reason,  t-o  be  missionaries  of  health.  It  is  said  authoritatively 
that  what  is  required  most  at  the  present  time  is  not  legislation 
but  education,  and  there  is  undoubtedly  much  truth  in  that 
saying-  Could  we  have  each  individual  in  the  state  made  to 
realize  his  own  duty  in  these  matters  by  personal  conviction, 
doubtless  we  should  be  nearly  approaching  perfection.     But  we 
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cannot  forget  that  the  law  is,  at  any  rat«  at  present,  a  powerful 
factor  in  the  education  of  a  vast  number  of  people ;  to  know 
that  a  certain  thing  must  be  done,  helps  to  prove  to  them  that 
it  should  be  done,  and  lead  them  to  enquire  the  reason  why ; 
and  until  everj-  one  is  actuated  by  disinterested  desire  for  the 
general  good,  until  it  is  no  longer  possible  for  any  person  to 
make  a  profit  out  of  the  evil  conditions  which  injure  others, 
legislation,  drastic  and  deten'ent  will  be  necessary'. 

Be  it  our  work  then,  day  by  day,  in  season  and  out  of  season, 
to  continue  our  share  in  the  educating  of  those  most  immediately 
concerned  in  the  understanding  of  that  watchword,  ^'  Cleanli- 
ness,'* in  the  full  meaning  of  which  is  comprised  all  our  sanitary 
measures ;  confident  that  when  we  have  enabled  all  to  under- 
stand the  duties  which  it  inijwjses  upon  them,  we  shall  have 
secured  that  approach  to  the  perfection  of  sanitary  science 
which  our  prophet  foresaw. 

The  gi^eat  demand  at  pi*esent,  the  great  need  is  air,  pure  air ; 
much  has  been  done  to  secure  good  drainage,  pure  food,  pur© 
water,  but  most  remains  to  be  done  to  give  the  people  pure  air. 
The  overcrowding  of  the  people  is  the  most  crying  evil,  and 
that  whicli  is  perhaps  the  most  difficult  to  deal  with.  It  is 
exceedingly  doubtful  if  the  most  zealous  effort^s  of  the  best 
equipped  sanitary  authority  in  gi'eat  towns  can  make  the 
slightest  real  impression  upon  the  amount  of  overcrowding 
existing  \\ithin  its  borders.  The  poor  people  may  be  driven 
from  room  to  room,  from  street  to  street,  or  to  an  adjoining 
district,  but  with  a  greater  number  of  people  compelled  to  live 
within  a  certain  area  than  the  houses  of  that  area  will  legally 
accom  mod  ate ,  ore  r  c  ro  w*  1  i  ng  is  in  e  vi  t  abl  e . 

One  inevitable  outcome  of  the  desire  to  improve  u[>on  these 
conditions  has  been  the  ap]>licatiou  to  them  of  the  moral  axiom, 
"there  is  always  room  at  the  top,"  by  the  erection  of  tenement 
dwellings  of  many  stories  in  height.  Even  where  these  have 
been  erected  under  good  su])emsion,  it  is  very  doubtful 
whether  we  are  not  hindering  the  acquirement  of  the  essential 
condition  of  life,  pure  air.  It  is,  however^  a  first  essential  in  a 
vast  city  like  Loudon  to  do  oiu-  best,  first  to  modify  the  bad 
conditions,  in  default  of  ability  entirely  to  remove  them,  and 
really  well  designed  tenements  would  undoubtedly  help  to  that 
eniL 

It  has  been  suggested  by  ardent  reformers  that  a  system  of 
free  transjiort  to  the  suburbs  for  those  who  work  in  the  City 
would  help  to  remedy  the  evil ;  others  would  impress  upon  us 
the  im'ouity  of  the  existing  land  laws,  which  enable  the  owner 
of  lana  in  cities  to  t^ike  advantage  of  the  necessities  of  his 
fellows  for  his  own   aggrandisement ;   others  see  in  the  utili* 
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sation  of  the  wat^r  power  of  our  rivers  for  electric  force  the 
decentralisation  of  our  manufactiiriutr  operations,  and  lessening 
of  attraction  to  our  great  towns.  Without  the  necessity  for 
our  attaching  ourselves  as  a  body  to  anj  one  of  these  policies, 
or  of  the  many  others  which  are  held  before  us,  we  may  indi- 
Wdually  and  collectively  use  our  influence  to  impress  upon  tlie 
body  politic  our  conviction  that  every  step  that  can  he  taken, 
ever}'  road  opened,  to  provide  for  the  people  of  our  towns  the 
pure  air  and  sunlight  which  are  an  essential  condition  of  healthy 
life,  is  a  step  tow^ards  the  maintenance  of  our  position  amongst 
the  nations  of  the  earth,  whether  it  be  as  a  manufacturing 
nation,  a  controller  of  the  seas,  or  as  a  leader  in  the  moral, 
intellectual,  and  religious  life  of  the  world. 
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CONFEllENCE  ON  DOMESTIC   HYGIENE. 
ADDRESS 

By  The  Lady  Mayoress  of  BiRMiKGHAii 

(Mrs.  C.  G,  Beak), 

PIIESIDFXT   OF   THE  0OXrEnE5CB. 


In  THE  name  of  the  women  of  Binniiighani,  I  bid  you  a 
hearty  welcome  to  tliis  Confeivnee,  and  I  trust  that  the 
papers  aiul  discussions  we  shall  hear  to-day  may  bear  fruit 
which  will  ripen  and  scatter  good  seetl,  not  only  for  the  benefit 
of  our  own  community,  but  over  a  widespread  area.  That 
women  should  be  in\'ited  to  take  part  in  such  a  C^ougress  as  this 
is  a  sign  of  the  progress  of  the  times,  antl  perhaps  I  may  add 
shows  an  appreciation  of  the  pubUc  work  whicli  tliey  ai'e  now 
doing. 

The  motto  of  our  city  is  '*  Forward/'  and  I  hope  we  women 
shall  be  true  to  it  in  the  best  sense  of  t!ie  word,  always  beiii|f , 
ready  to  come  forward  to  assist  in  any  work  for  tlie  spread  of* 
knowledge   or  the  betterment  of  mankind,  but   not  wishful  to 
thrust  ourselves  into  positions  which  are  better  filled  by  men. 
What  we  want  is  to  work  side  by  side  with  men  where  women 
and  children  are  concerned.     I  strongly  advocate  the  election 
of  women  as  guardians,  factory  inspectors,  sanitary  inspectors,  I 
&c, ;  but  in  all  cases  where  a  woman  is  called  upon  to  do  public 
workj  I  wonkl  repeat  what  I  have  said  elsewhere  that  she  shoidd 
make  herself  thoroughly  acquainted  with  the   business   she  la 
about  to  undertake,  remembering  that  the  eye  of  the  public  is 
npon  her,  that  being  a  woman  her  doings  will  undergo  a  close 
scrutiny  and  criticism,  and  that  if  she  fails  from  incompetency 
her  failure  retards  the  recognition  of  women  workers, 

III  reviewing  the  work  done  by  women  in  Birmingham  lo 
regard  to  health  and  domestic  hygiene,  I  may  mention  that  it 
is  now  rather  more  than  a  quarter  of  a  century  since  the  late  J 
Miss  Kenrick,  following  the  example  of  Mrs,  B nekton  of  Leeds, 
began  a  series  of  lectures  on  the  Laws  of  Health  to  women  and 
girls  over  15.  Other  lecturers  were  encouraged  to  come  for- 
wardj   and   nnder  the  auspices  of   the   Ladies'  Useful  Work 
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Association  and  its  devoted  Hon.  Sec,  the  late  Miss  Martinean, 
the  movement  proved  to  be  a  most  successful  and  popular  one, 
and  large  audiences  of  sometimes  as  many  as  400  women  were 
gathered  together  weekly  to  receive  instruction,  and  much 
*isef ul  knowledge  was  spread  (by  means  of  these  lectures  fol- 
lowed by  the  distribution  of  sanitary  tracts)  among  the  poorer 
classes,  who  up  to  that  time  had  been  in  utter  ignorance  of  the 
simplest  laws  of  health  and  how  to  improve  the  condition  of 
their  lives  and  houses. 

The  Health  Committee  of  the  City  Council  gave  every 
^^istance  to  the  movement,  and  has  borne  testimony  to  the 
^^ue  of  the  work  done.  The  lectures  are  still  continued,  and 
probably  the  need  is  as  great  as  ever  for  them ;  but  our  Hon. 
Sec.  tells  me  that  the  audiences  are  diminishing,  and  the  cry  is 
^^r  something  new.  Fortunately  other  sources  of  knowledge 
*^^  now  open  to  the  working  classes  principally  through  the 
Athletic  Institute,  which  arranges  for  series  of  lectures  by 
Medical  men  in  different  parts  of  the  city. 

The  Health  Committee  of  the  City  Council  has  lately  been 

P^y^^  great  attention  to  the  cleansing  of  the  courts  of  this> 

^*ty.     For  the  information  of  strangers  among  us  I  may  say 

*'«at  Birmingham  differs  from  Liverpool  and  London  in  having 

^*>   underground  dwellings,   no  cellars;  but  these   courts,   of 

^''^hich  there  are  about  6,000,  are  many  of  them  very  old  and 

insanitary,  the  houses  being  built  back-to-back  with  no  proper 

^^Utilation,  and  the  courts  themselves  being  badly  paved  and 

^^>st  insufficiently  provided  with  decent  accommodation.     The 

fjf^a.lth  Committee  issued  notices  to  1,500  of  the  occupiers  of 

fU  ^  'worst  of  these  courts  calling  upon  them  either  to  cleanse 

p^^    courts  themselves  or  else  they  would  be  cleansed  by  the 

*l^^lth  Committee  at  the  occupiers'  expense,  and  they  have  been 

^Uoh  gratified  to  find  that  in  only  515  cases  were  they  obliged 

^    do  the  work,  and  that  in  all  the  other  cases  the  occupiers 

^^  it  themselves. 

^ince  the  Health  Committee  has  taken  action  there  is  a 

^^I'ked  improvement  in  the  cleanliness  and  general  well-keeping 

^^  t^he  courts,  but  much  remains  to  be  done  in  impressing  upon 

,*^^   inhabitants  the  danger  they  run  in  neglecting  the  laws  of 

T^^lth.     Gross  neglect  is  shown  in  not  taking  proper  precau- 

J^'^Xis  against  the  spi-ead  of  infectious  diseases.     It  is  frequently 

^^^d  where  scarlet  fever,  diphtheria,  or  typhoid  fever  occurs, 

^^t  the  neighbours  are  allowed  to  enter  the  house  and  even  to 

*^  the  patient  before  and  after  death.     Measles  and  whooping 

^\x^h  are  regarded  as  inevitable,  and  no  steps  are  taken  to 

••Void  them.     There  is  a  growing  tendency  to  surround  the 

"Oiises  ?rith  ducks  and  fowls  kept  in  badly  constructed  pens 
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which  speedily  create  a  nuisance.  Then  house  refuse  is  con- 
signed to  the  tub-shed  instead  of  heing  hurnt  or  being  carefully 
put  into  the  tubs  provided,  and  slo|)-water  is  thrown  into  the 
dry  ash  receptacle.  All  these  things  do  not  contribute  to  the 
wbolesomeness  and  freshness  of  the  court.  Many  otlier  in- 
stances of  neglect  might  be  cited,  but  I  liave  said  enougli  to 
cull  your  attention  to  the  fact  there  is  gi-eat  need  of  more 
kiiowledgc  of  domestic  hygiene  in  our  city. 

The  way  is  being  paved  for  a  larger  extension  of  women^s 
work  in  Birmingham,  and  it  is  hoped  that  in  the  Spring  the 
Women's  Settlement  may  be  established,  which  will  probably 
promote  the  mingling  of  classes  which  would  otherwise  be 
difficult  to  accomplish. 

The  influence  of  an  educated  woman — and  by  educated  I 
mean  one  who  has  a  real  practical  knowledge  of  the  needs  of 
the  potjr,  and  the  machinery  which  can  be  set  in  motion  to 
remove  or  mitigate  the  evils  by  wliich  they  arc  surrounded — 
such  a  woman  I  say  can  do  more  to  spread  the  knowledge  of 
domestic  hygiene  by  [rersonal  example  and  encouragement  than 
can  be  done  by  wholesale  teaching. 

The  intelhgent  women  of  the  working  classes  must  be  made 
to  realize  the  perils  of  the  insanitary  conditions  under  which 
they  live,  ami  the  absolute  necessity  for  the  imjirovement  of 
the  same.  This  cannot  be  attained  only  by  the  erection  of 
better  dwellings,  for  until  they  know  how  to  maintain  these 
dwellings  in  a  clean  and  wholesome  state,  their  own  health  and 
that  of  their  families  will  continue  to  suffer. 

This  autumn  the  experiment  has  been  tried  of  having 
evening  concerts  in  the  court s^  and  I  believe  the  general 
cleaning  up  and  decoration  and  embelhshment  on  these  occa- 
sions has  been  most  noteworthy.  Surely  a  small  effort  like  this 
must  tend  to  teach  the  people  how  much  cleanliness  can  be 
-appreciated. 

During  this  Conference  we  shall  hear  a  paper  on  District 
Nursing,  a  snliject  which  lies  very  close  to  my  heart,  as  I 
regard  it  as  not  only  a  means  ef  relieving  suffering  and  misery 
%\ithout  ]»aupcri5m,  but  as  a  great  means  of  education  for  the 
people.  The  <laily  presence  of  a  nurse  in  a  house  for  some 
weeks  must  surely  leave  some  trace  of  knowledge  behind  which 
may  be  recalled  in  a  moment  of  emergency,  and  may  tend  to 
remove  some  of  the  prejudices  against  cleanliness  and  ventila- 
tion which  cause  so  much  illness  now.  I  think  the  women  will 
be  found  willing  enough  to  learn  if  only  their  interest  can  be 
roused  by  simple  practical  teaching;  for  instance,  if  they  could 
understand  that  there  is  a  difference  in  drugs  and  not  class 
everything  under  the  one  heading  of  ^*  medicine  *'  or  **  doctors' 
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stuff"  somethiTifT  would  be  gained,  and  we  should  not  bear  of 
medicine  prescribed  for  au  adult  at  the  Women's  Hospital 
bein^  l^iven  to  a  neighbour's  child  who  was  ill,  because  it  being 
"medicine  '^  it  must  be  irood  for  it ;  or  as  in  a  case  which  came 
under  my  own  uotice  where  a  moilier,  pou^tiug  to  her  small 
bo}',  saifl :  **  Yes,  the  docti^r  says  he  has  twelve  separate  com- 
plaints on  him  uov\\  but  I  let  him  play  in  the  gutter  because 
they  say  as  how  the  dirt  draws  out  the  whooping  cough.'' 

If  some  classes  for  girls  on  simple  nursiug  and  fii*st-aid  could 
be  added  to  the  programme  of  the  many  girls'  clubs  now  estab- 
lialied  in  Birmingham  they  would  probably  prove  attractive, 
and  much  useful  kuowled<^e  mi^ht  he  instil  led.  I  have  heard 
of  girls  who  have  attended  such  classes  being  of  the  greatest 
assistance  to  their  families  in  cases  of  ilhieiis. 
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LECTURE  TO  THE  CONGRESS, 

By  CHRISTOrilER  CIIILDS,  M.A,,  M.aOxmi.,  D.IMI., 

Lecturer  on  liacteriolog}'  in  relation  to  Hygiene, 

University  College,  London. 

(Member.) 


THE  PREVENTION  OF  POLLUTION  OF  OUR  STREAMS 
AND  RIVERS. 

From  time  ImmeinoriMl  it  aj>|>ears  to  Inive  been  the  custom  with 
the  people  of  tliis  and  also  of  otlier  coutitries,  whenever  iiinning 
w^fiter  in  the  form  of  Virook,  or  stre;un,  or  river  was  conveniently 
at  Imnd,  to  commit  all  the  excreta  of  the  individual,  the  refuse 
i)f  the  houseliold,  and  the  waste  products  of  industries  to  that 
^vaten 

When  no  running  water  was  near  tlie  same  foul  products 
Ave  re  cast  upon  the  soil  or  into  pits,  there  to  |»utrefy  and  give 
forth  poisonous  gases  to  the  air,  to  form  a  breeding  ground  for 
those  microscopic  germs  which  we  now  know  to  be  the  causes  of 
60  much  diseiise  and  death,  and  to  poison  the  subsoil  w^ater;  that 
4^ame  water  which  was  useil  for  cleansing  purposes,  and  for  the 
food  of  those  very  people  who  caused  its  pollution. 

It  would  be  idle  for  me  to  recnjiitulate  before  this  audience 
the  tragic  history  of  sickness,  misery,  death,  and  financial  loss 
which  have  unceasingly  been  recorded,  even  up  to  this  venr 
<lay,  owing  to  this  innate  carelessness  with  regard  to  the  sate 
and  fitting  disjxjsal  of  human  excreta  and  domestic  refuse. 

And  yetj  in  spite  of  these  direful  warnitigs,  in  spite  of  the 
teaching  and  unwearying  efforts  of  the  Ajwstles  of  Preventive 
Medicine,  in  spite  of  all  modern  sanitary  reforms,  the  accumu- 
lated legislature  of  the  last  sixty  years,  anil  our  advanced 
knowledge  with  regard  to  the  laws  of  healtli,  this  national 
custom  still  prevails,  antl  no  words  are  necessary  to  prove  that 
pollution  is  common  throughout  the  lengtli  and  breadth  of  the 
land. 

The  question  which  constantly  calls  for  our  serious  attention 
is — How  this  custom  is  to  be  altered  /  How  the  ]ieo]>le  of  this 
country  are  to  be  induced  to  keep  soil  water  and  air  un con- 
taminated by  luiman  excreta  and  the  refuse  of  households  and 
factories. 

In  a  paper,  introducing  a  discussion  on  Waterborne  Typhoid 
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Ferw,  wliicli  I  was  invited  to  read  before  this  Institute  last 
librcli,  I  ventured  to  suggest  that  a  Conference  on  River 
Pollution  might  be  made  a  constant  item  in  the  Annual  Con- 
gress. The  Council  decided  to  appoint  a  Standing  Committee 
on  River  Polkition,  and  requested  me  to  give  an  address  on  this 
subject  at  the  present  Congress — an  honour  for  which  I  take 
this  opportunity  of  tendering  my  grateful  thanks. 

I  was  somewhat  dismayed  to  find  later  on  that  the  discussion  of 
River  Pollution  was  to  form  part  of  the  programme  at  the 
naeeting  of  the  British  Medical  Association  in  Edinburgh,  and 
also  at  the  Congress  of  the  Royal  Institute  of  Public  Health 
at  Dublin,  fearing  that  it  would  be  necessary  to  throw  much  of 
what  I  had  written  into  the  wast«  paper  basket.  It  was  con- 
soling, however,  to  realise  that  this  important  question  is  being 
taken  up  throughout  the  United  Kingdom,  and  tluit  I  should 
be  able  to  enlarge  upon  certain  poiitts  which  I  think  require 
our  special  attention. 

The  discussion  at  Dublin  I  unfortunately  missed,  nor  have 
I  succeeded  in  finding  an  account  of  it. 

The  admirable  paper  read  by  Dr,  Maclean  Wilson  at  Edin- 
burgh >  together  with  the  practical  and  instructive  dist^ussion 
which  followed  it,  is  reported  in  the  ''British  Medical  Journal/ 
of  Aui^.  13th,  It  should  be  studied  by  everyone  interested  in 
the  suDJect 

We  have  also  to  thank  Pi*ofessor  Glaister  for  his  excellent 
and  comprehensive  address  on  the  "  Polhition  of  Scottish 
Rivers,"  which  he  delivered  to  the  Philosophical  Society  of 
Glasgow  in  January ,  IblM, 

Professor  Glaister  made  a  special  inquiry  into  the  nature 
and  amount  of  pollution  existing  in  the  indiistnal  counties  uf 
Scotland,  with  the  result  that  he  found  "the  extent  and  inci- 
dence of  river  pollution  substantially  the  same  to-dav  as  it  wa» 
25  years  ago,  when  the  Commissioners  made  their  inquiriefl 
into  the  condition  of  rivers." 

Originally,  I  intended  to  have  made  a  similar  toquiry  into  the 
nature  and  extent  of  river  pollution  in  England  and  Wales,  hut 
with  the  short  time  at  my  disposal  it  became  obiioas  tliat  such 
an  undertaking  was  impossible.  The  results  of  such  an  inquify 
would  be  of  the  greatest  service.  Possibly  it  may  come  within 
the  scope  of  the  present  Boyal  Commission  on  Sewage,  or  it 
might  be  carried  out  without  much  co»t  or  difGcuItj  bv  the 
Local  Government  Board,  with  the  help  of  the  VMi^^j  OJBEct^n 
of  Health. 

It  would  pi-obably  be  found  that  thinp  are  no  better  on  tlie 
south  side  of  the  Tweed  than  they  were  afaonn  to  be  on  tilt 
north. 


44U 


LECTUEE  TO    THB  CONGBE88, 


In  any  case  it  is  generally  admitted  tlmt  the  Rivers  Pollu- 
tion Act  of  187(5  has  generally  and  persistently  failed  in  the 
purpose  for  whicli  it  was  intended j  and  that  pollution  has  very 
generally  onutinued  and  proc^res^sed  unchecked  in  defiance  of 
the  law,  and  of  the  many  efforts  made  to  reduce  it. 


Difficulties  ik  toe  way  of  Reform. 

The  chief  difficulties  in  the  way  of  the  much  desired  reforms 
are  the  ignonnice  and  indifference  of  the  people;  tlie  great  cost 
of  sewage  purification  and  the  uncertainty  with  regard  to  the 
best  means  to  be  employed;  last,  but  not  least,  the  defects  in 
the  law  itself,  and  the  impotence  of  the  ineasui'es  provided  for 
its  administration. 

One  of  the  first  and  greatest  obstacles  in  the  path  of  progress 
is  undoubtedly  the  apathy  and  indifference  with  regartl  to  pol- 
lution which  is  suffered  to  occur  and  to  be  persisted  in  in  all 
parts  of  the  kingdom* 

We  cannot  ho[>e  for  thorough  and  effective  legislation  until 
the  people  have  been  roused  from  this  indifference  ;  until  they 
are  made  fully  conscious  of  the  disgusting  contamination  to 
which  our  water  supplies  are  so  commonly  liable;  are  convinced 
of  the  consequent  danger  to  which  they  are  so  constantly 
exposed,  and  insist  upon  those  refonns  whicli  will  afford  them 
reasonable  protection.  This  indifference  is  due  in  a  lai'ge 
measure  to  habit  and  custom,  but  chiefly  to  ignorance  ;  igno- 
rance of  different  kintls  and  degrees,  and  common  to  all  classes; 
ignorance  of  the  simplest  laws  of  nature^  of  the  most  obvious 
laws  of  health,  of  the  nature  and  causes  of  those  diseases  which 
are  conveyed  through  water,  and  of  the  ways  in  wdiich  such 
diseases  sjiread  from  man  to  his  neighbour  or  to  a  large  com- 
munity. Such  ignorance  can  only  be  dispelled  by  systematic, 
persistentj  and  widesiiread  education  in  these  matters. 

Next  to  the  obstruction  of  ignorance  and  indiffei"ence,  the 
great  cost  of  purification  of  sewage  and  trade  refuse,  together 
witli  the  constant  uncertainty  witJi  i-egard  to  the  best  methods 
of  purification,  have  proved  frequent  hindrances  to  the  well- 
intentioned  efforts  for  reform  made  by  the  moi'e  enlightened 
members  of  local  communities.  At  the  present  time,  however, 
we  may  congratulate  ourselves  that  there  is  a  definite  prospect 
that  these  two  difficulties  will  be  reduced  to  a  minimum.  The 
researches  and  practical  results  obtained  by  the  Massachusetts 
State  Board  ot  Health,  by  Scott  Moncrieff,  Dibdin,  Dupre, 
Donald  Cameron,  and  others,  plainly  demonstrate  that  the  great 
difficulty,  uncertainty,  and  cost  of  purification,  which  nave 
blocked  the  way  for  so  many  years,  have  been  in  a  large  measure 
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doe  to  our  misconception  of  the  true  principles  by  which  we 

skoold  be  guided  in  dealing  with  domestic  sewage.      We  have 

constantly  endeavoured   to  thwart  and  destroy  those  natura) 

^nts  for  the  purification  of  foul  matters,  the  liquefying  and 

wtrifying  bacteria,  as  if  they  were  our  greatest  foes,  instead  of 

our  best  and  most  indispensable  allies. 

Ilie  discovery  and  practical  application  of  the  so-called 
^^plogical  methods  of  purification  torm  one  of  the  greatest 
trinDiphs  of  modem  sanitary  science. 

These  methods  have  been  on  trial  for  sufficient  time  and  on 
*^ciently  large  scale,  to  prove  that  they  have  to  a  gi'eat  extent 
•ol^ed  the  clue  to  this  most  difficult  and  complicated  problem, 
"^tliey  finally  and  completely  succeed,  they  will  remove  the 
™^f  practical  difficulties  which  block  the  way,  and  will  save 
^  country  the  annual  expenditure  of  many  millions. 

It  will  be  well  at  this  point  to  consider  in  the  light  of  our 
"^re  recent  experience,  the  exact  objects  to  be  aimed  at  in  the 
Process  of  sewage  purification,  and  the  means  by  which  such 
purification  may  l>e  obtained  and  secured. 

The  chief  object  of  purification  of  sewage  and  refuse  is  to 

•^ure  that  the  effluent  from  any  sewage,  manufacturing  process, 

^^  filth  accumulation  to  any  **  stream  '  (as  defined  in  Clause  20 

^    the  Rivers  Pollution    Prevention  Act  of  1876),  shall   be 

purified  in  such  a  way  that  it  shall  not  cause  the  water  of  the 

•*^eam  to  be  poisonous  or  dangerous  to  the  health  of  those  wha 

^Wnk  it ;  nor  be  detrimental  to  the  manufactures  for  which  it 

'Hay  be  used,  nor  offensive  to  the  sight  or  smell,  nor  destructive 

^   fish,  nor  obstructive  to  the  flow  of  the  stream.     Of  these 

^^tiditions,  that  which  makes  the  water  poisonous  or  dangerous 

^  the  health  of  those  who  drink  it,  is  the  most  important  one 

^or-  our  consideration,  and  the  most  difficult  to  define. 

£ow  are  we  to  define  the  term  poisonous  or  danorerous  to 
health! 

I*rom  the  time  when  serious  attention  was  given  to  the 
pollution  of  our  streams  by  foul  matters,  culminating  in  the 
^orkof  the  Rivers  Pollution  Commission  of  1868,  great  stress 
lias  been  laid,  and  rightly  laid,  upon  the  amount  of  effete 
^'B^nic  matter  contained  in  the  effluents  and  in  the  water  used 
*^^drinking  purposes. 

^he  limits  of  the  amount  of  organic  matter  to  be  allowed  in 
^y  effluent,  as  gauged  with  the  help  of  Frankland's  method  by 
^"^^  amount  of  organic  carbon  and  organic  nitrocjen  in  a  given 
^^antity  of  the  fluid  effluent,  were  laid  down  in  the  well  known 
^^'^•^^stions  of  the  Rivers  Pollution  Commission. 


1     At  that  time,  however,  the  germ  theory  of  disease  was  hardly 
*^^^n :  bacteria  were  not  recognised  as  the  active  agents,  the 
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vei*a  causa  of  infectious  diseases,  and  consequently  the  amouut 
of  ororanic  matter  in  an  effluent  or  in  water  became  the  recog- 
nised chief  test  of  the  danger  or  safety  of  these  fluids. 

Now,  although  the  amouut  of  organic  matter  (and  of  certain 
inorganic  compoundSj  such  as  chlorides)  in  a  uatural  water  is  a 
most  delicate  test  and  indication  of  contamination  with  animal 
or  vegetable  matter,  whilst  in  an  effluent  it  is  a  measure  of  the 

IHitrescible  matter  which  still  remains  to  be  oxidised,  it  cannot 
)e  too  much  insisted  upon  that  tlie  amount  of  organic  matter  in 
an  effluent  or  in  water,  as  ganged  by  any  of  the  recognised 
chemical  methods  (Franklanas,  W ankl^Ti^  Tidy*s,  and  others) 
is  not  a  test  of  the  actual  poisonous  character  of  those  fluids* 

It  is  generally  accepted  that  water  polluted  by  sewage  is 
always  dangerous  to  health,  and  frequently  the  actual  cause  of 
outbreaks  of  cholera  and  ty^jlioid  fever.  But  it  does  not  follow 
that  the  qnantity  or  quality  of  organic  matter  which  is  dissolved 
in  the  water  determines  these  outbreak:^.  In  fact  water  strongly 
contaminated  with  sewage  may  bf  drunk  for  an  inJetinite  time 
without  causing  cliolera  or  typhoid  fever. 

It  is  necessary  to  lay  strtFS  upon  these  statements  because 
there  is  a  tendency  to  reganl  a  sewage  effluent  as  '"purified" 
when  the  putrescible  matter  contained  in  it  is  reduced  down  to 
a  certain  standard,  whilst  the  idea,  even  in  these  days,  seems 
to  be  ]>revalent  that  the  actmd  poisonous  or  wholesome  character 
of  water  for  drinking  may  be  decided  simply  by  chemical 
analysis. 

It  is  only  under  certain  conditions  tiiut  water  so  polluted 
causes  these  diseases;  those  conditions  being  the  introduction 
of  the  specific  poisons  of  cholera  or  of  tyidioid  fever  under  cir- 
cumstances favourable  for  tiicir  devulopment  and  convection. 

The  poisons  of  cholera  and  tyi)hoi<l  fever,  it  has  long  been 
known,  are  contained  in  tlie  excreta  of  patients  suffering  from 
tliose  diseases,  and  according  to  the  accepted  teachings  of 
bacteriology  those  poisons  consist  of  living  bacteria,  the  spirillum 
cliolene  Asiaticie  of  Koch,  and  the  bacillus  typhosus  of  Eberth 
and  Gaffky, 

Water  strongly  contaminated  with  sewage,  unless  it  con  tains 
the  bacterium  of  cholera  or  typhoid,  cannot  cause  cholem  ur 
typhoid  fever,  any  more  than  grapes  may  be  gatliered  from 
thorns  or  figs  from  thistles. 

Though  the  quantity  and  quality  of  organic  matter  in  any 
water  are  of  great  importance  as  an  index  of  the  degree,  kind 
and  source  of  j^ollution,  they  are  not  a  measure  of  danger  or 
safety.  The  real  factor  which  detennines  the  danger  or  safety 
of  water  for  drinking  j)ur[»oses  is  the  presence  or  absence  of 
living  germs  of  disease,  the  **  pathogenic  bacteria." 
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What  diseases  have  definitely  been  proved  to  be  due  to  drink- 
ing water  contaminated  with  human  excreta  t 

It  must  be  admitted  that  they  are  but  fuw. 

Most  authorities  agree  that  choleni  and  typhoid  fever  are  the 
only  infectious  diseases  conveyed  by  drinking  water  in  this 
country. 

It  is  probable,  however,  that  diarrha^a  and  various  ill  defined 
low  states  of  liealth  may  be  conveyed  in  the  same  way. 

Now,  since  cholera  invades  our  shores  only  at  intervals,  and 
each  recent  invasion  has  been  more  and  more  successfully 
rej)cHed  by  the  sanitary  measures  so  admirably  organised  against 
it*,  the  most  important  and  most  constant  object  in  sewage 
purification,  having  regard  to  the  ]mblic  health,  is  the  destroc- 
tiou  of  those  micro-organisms  ivhich  arc  recognised  as  the  cause 
of  typhoid  fever,  the  bacilli  typhosi  of  Eberth  and  Gaffky, 

The  first  step,  however,  for  the  prevention  of  infection  in  our 
water  supplies  with  the  ft^ver  poison,  is  not  the  purification  of 
sewage  but  the  destruction  of  the  fever  germs  before  they  have 
escaped  from  the  sick  room  of  the  ]>atient  into  the  soil,  the 
sewers,  or  the  drinking  water,  Snthcient  attetition  has  not 
been  paid  to  the  fact  tliat  when  the  tyj>hoid  bacilli  have  been 
allowed  to  escape  alive  from  the  sick  room  and  dwelling  of  tlie 
fever  patient  into  tlie  drain  or  cess-pit,  or  other  receptacle,  it 
becomes  most  difficult,  if  not  imjiossible,  tu  trace  or  detect  them, 
or  to  effectively  destroy  them  with  germickial  agents. 

Until  the  living  bacilli  (contained  in  the  excreta)  have  been 
thus  conveyed  to  the  outer  world,  they  are  entirely  at  the  mercy 
of  the  nurse,  on  whom  is  laid  the  serious  responsibility  of  pro- 
tecting herself  as  well  as  others  from  tlie  living  |K)ison  by  killing 
it  at  the  earliest  opportunity. 

That  this  responsibility  is  not  sufficiently  realised  is  sltown  by 
the  loo  great  fix?f|Uency  with  wliich  those  engaged  in  nursing 
the  patients  become  infected,  not  only  amongst  the  poor  and 
ignorant  classes,  but  even  in  some  of  our  great  hospitals* 

Against  the  invasiiin  of  typhiud  fever  the  nurses  hold  the  first 
line  of  defence ;  and  it  is  no  exaggeration  to  say  that  the  first 
and  most  imjmrtant  steps  for  the  prevention  of  pollution  of  our 
water  supplies  with  infectious  material,  and  safeguarding  tlie 
people  from  typhoid  fever,  begin  at  the  bedside  of  the  typhoid 
fever  jiatient, 

I  feel  comj>elled  to  give  more  than  a  passing  notice  to  the 
subject  of  disinfection  in  cases  of  tyjdioid  feverj  because  I  am 
assured  that  this  disinfection   is  most    injperfectly   performed 

I  throughout  the  country. 
If  complete  disinfection  were   carried    out   in   all   cases   of 
typhoid  fever,  this  disease  would  rajjidly  disappear,  and  the 


I 
I 
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*1  angers  resulting  from  sewage  pollution  of  our  water  supplies 
would  be  greatly  reduced* 

What  luenos  have  we  for  securing  the  dcstnictioii  of  the 
typhoid  bacilli  and  other  pathogenic  bacteria,  when  they  have 
once  gained  entrance  into  sewage? 

There  are  no  direet  experimental  proofs  that  the  bacilli  of 
typlioid  fever  are  destroyed  in  sewage  by  any  of  the  processes 
of  i»nnfieation  at  prej^nt  in  use.  Isor  is  there  much  prospect 
of  obtaining  such  proof  at  present,  owing  to  the  gi*eat  and 
special  difficulty  of  iletecting  and  verifying  the  presence  of 
these  bacilli  in  such  fluids  as  sewiige.  This  difficulty  can  only 
be  fully  realised  by  those  who  have  had  large  experience  in 
sucb  investigations;  and  is  due  partly  to  the  absence  of  any 
specific  active  properties  )>eculiar  to  these  bacilli  (except  in 
the  "serum  test "),  partly  to  the  strong  resemblance  between 
these  bacilli  and  many  others  which  almost  invariably  accom- 
pany them, — notably  those  known  as  "  the  bacilli  of  the  coli 
group/*  It  is  generally  admitted  that  many  of  our  best 
Itacteriologists  have  been  deceived  by  this  resemblance,  and  that 
thougli  the  presence  of  bacilli  typhosi  have  frequently  been 
reported  in  suspected  waters  it  is  very  doubtful  whether  the 
bacilli  have  i^ctually  been  isolated  and  verified  even  wdiere  the 
water  has  been  obviously  contaminated  by  excreta  of  typhoid 
fever  patients. 

The  ex|veriments  of  Laws  and  AndrewTs,  it  is  true,  intlicate 
that  *'' sewage  does  not  form  a  medium  in  which  much  if  any 
growth  is  possible  for  the  bacilli  tyjdiosi  under  natural  condi- 
tions ;  and  that  their  deatli  is  only  the  matter  of  a  few  days  or 
at  most  a  w^eek  or  two."— (Heport  to  London  County  Council, 
1894), 

Until  the  results  obtained  by  these  observers  have  been 
corroborated  by  repeated  experiments  under  similar  and  under 
varied  conditions,  it  would  be  inadvisable  to  form  a  final  con- 
clusion or  to  base  any  practical  system  upon  them. 

An  exhaustive  investigatiun  of  the  fjuality  and  quantity  of 
micro-organisms  to  be  found  in  the  sewage  etHuents  ODtiiined  by 
different  processes  at  present  in  use  is  much  to  be  desired.  But 
such  investigations  are  very  difficult,  can  only  be  conducted  by 
skilled  bacteriologists  of  great  experience,  and  will  require  a 
long  time  for  their  completion.  Similar  information  is  needed 
witli  regard  to  the  vitality  of  typhoid  bacilli  in  various  kinds  of 
water. 

Such  experiments  are  being  carried  on  at  the  present  time  in 
this  country  (as  well  as  on  the  Continent).  For  instance. 
Professor  Boyce  contributes  a  paper  to  this  Congress  on  '*  The 
Flora  of  Sewage/* 
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Dr.  Houston  is  making  bacteriological  analyses  of  the  crude 
London  sewage.  Professor  Delepine  is  making  a  "  Bacterio- 
lorical  Survey  of  Surface  Water  Supplies." 

Bow  far  may  we  trust  to  natural  agencies  for  the  destruction 
of  the  bacilli  typhosi  when  they  have  been  conveyed  by  a 
sewage  effluent  into  a  large  river  such  as  the  Severn  or  the 
Thames?  Here  again  we  have  no  direct  experimental  proof, 
owing  chiefly  to  those  difRculties  mentioned  above.  It  has  been 
•hown  that  these  bacilli  can  live  for  one  to  three  weeks  in 
ordinary  drinking  water,  but  it  is  possible  that  they  may  live 
looi] 


?  rom  our  general  knowledge  of  them,  and  by  analogy,  we 
^}B,j  infer  that  the  chances  are  against  their  living  very  long  in 
Hver  water.  They  do  not  form  spores,  and  are  therefore  not 
^ery  resistant  to  adverse  conditions.  Sunlight,  it  has  been 
shown,  has  a  weakening  and  inhibitory  effect  upon  them,  and 
probably  diminishes  their  virulence. 

It  is  conceivable  that  before  long  some  practical  and 
^oonomical  method  may  be  devised  for  completely  sterilising 
■©Wage  effluents  so  that  no  living  organisms — pathogenic  or 
non-pathogenic — ^may  escape  in  them  into  the  stream. 

li  we  turn  to  the  evidence  of  medical  statistics  and  epidemio- 
logical facts  we  find  abundant  instances  which  show  that  the 
typhoid  mortality  in  towns  and  cities  supplied  with  water  from 
upland  surfaces  does  not  seem  to  be  less  tnan  that  of  towns  and 
<^ties  deriving  their  water  supply  from  rivers,  provided  that  the 
river  water  is  efficiently  filtered.     Such  appears  to  be  the  case 
generally  on  the  Continent,  in  America,  ana  in  our  own  country. 
This  evidence,  however,   is  fragmentary  and  incomplete  and 
requires  most  careful  investigation  before  any  final  judgment 
^5^n  be  formed  from  it.     I  am  at  present  engaged  in  an  enquiry 
with  regard  to  the  typhoid  mortality  of  the  chief  towns  and 
cities  of  the  world  in  relation   to  their  water  supply,   soil, 
^"^inage,  and  other  conditions,  but  it  will  be  long  before  I  shall 
*^je  sufficient  evidence  for  the  formation  of  a  definite  conclusion. 
^  we  could  obtain  evidence  extended  over  many  years  with 
'^^^^  to  the  mortalitv  from  typhoid  fever  amongst   several 
^***on8  of   people   drinking  water  from   a  river   which  has 
2^^  contaminated  by  sewage,  and  compare  that  mortality  with 
^^^  mortality  of  several  millions  supplied  with  water  never  so 
^,  ^taminated,  other  conditions   being  equal,  we  should   have 
j^,^  Conditions  of  an  experiment  on  a  vast  scale,  from  which  we 
^^ht  hope  to  form  rehable  conclusions. 

,|^fXich  conditions  we  have  in  the  history  of  our  great  metro- 
^Jia.  According  to  the  evidence  brought  before  the  Royal 
^'^^JUmission  on   the  Metropolitan  Water  Supply  (1893),  the 
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tyjjlioid  mortality  in  Loiulon  is  exceptionally  low.  When  com- 
mred  %vith  that  of  fourti.^en  other  great  English  towns,  "  that 
have  puhlic  watt^r  su|iplie8  wliich  are  not  excrcmeiitally  polluted," 
liuring  the  perioi!  1M81 — IH{H\  it  was  found  to  he  very  liltie 
higher  than  that  of  fonr  of  tliese  hirge  towns,  and  lower  than 
that  of  the  remaininj^f  ten* 

Moreover,  ail  tlie  medical,  chemical,  and  hacteriological  ex- 
perts examined  hy  the  Commission  .stated  unhesitatingly  tliat 
they  knew  of  no  single  instance  in  which  the  consumption  of 
London  water  had  caused  disease. 

These  facts  anil  conclusions  are  of  great  import,  though  those 
who  contemplate  them  liave  been,  and  will  be,  differently 
impressed  by  their  significance,  some  being  convinced  that 
water  supplied  under  conditions  such  as  obtain  in  London  inuist 
be  I'egartled  as  reasonably  safe. 

Such  for  instance  was  the  conclusion  of  the  majority  of  the 
lioyal  Commission  for  the  1  Prevention  of  Pol  hit  ion  of  Rivers  of 
lfSt)8.  Such  also  was  the  unanimous  conviction  of  the  Koyal 
Commission  from  whose  report  I  have  just  quoted, 

Otliers,  on  the  contrary,  do  not  consider  that  water  derived 
from  the  Thames  and  Lee  can  ever  be  used  for  drinking 
purposes  with  reasonable  safety,  even  though  the  sewage 
etHueiits  which  enter  those  rivers  be  **  purified  to  the  highest 
extent  known  to  science/* 

Dr.  Bostock  Hill,  in  his  excellent  paper  on  '*The  Safeguard* 
ing  and  Examination  of  Public  Water  Supplies,"  put  the  case 
very  clearly  and  concludes  his  reasoning  thus: — **I)oes  not  the 
teaching  of  hygiene,  and  the  sterner  teachiug  of  practical 
experience  point  to  the  fact  that  methmls  of  purification 
de[>endiiig  on  human  effort  are  sometimes  found  to  fail,  and 
that  at  critical  times  the  imaginary  safeguards  cease  to 
exist  ?  ** 

The  ease  of  Alton  a  might  he  quoted  in  support  of  this  last  * 
argument  of  Dr,  Hiirs,  It  will  be  remembered  tliat  in  the 
great  cholera  e|)klemic  at  Hamburg  in  tlie  autumn  of  1»S92,  _  , 
the  contiguous  town  of  Altona  was  comparatively  free  from  th&^H 
disease,  ultliongh  the  source  of  tlie  water  suj>ply  from  the  Elbe^H 
was  far  more  polluted  than  that  of  Hamburg*  The  escape  of  Ij 
Altona  was  generally  attributed  to  the  fact  that  the  water  I 
supply  was  submittet!  to  careful  sand  filtration,  **  wliilst  in  \ 
Hamburg  the  Elbe  water  was  distributed  in  its  raw  condition  Ijl 
as  taken  from  the  river/'  1 

Nevertheless,  in  spite  of  the  awful  warning  immediately 
before  them,  a  gross  flaw  in  the  Altona  filters  was  suffered  to 
pass  unnoticetl  in  the  following  Decern  her,  and  was  detected 
only  when  too  late   by  a  sharp   outbreak  of  disease  amongst 
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tliose  supplietl  witli  water  from  t!ie  clefi'€tivc  filter.  **  One  of 
the  filters  which  liafl  been  eleanect  diiriiig  the  frnst  hud  heeome 
frozen  over,  and  wn<^  in  coiiseqaence  not  able  to  retain  the 
bacteria,"  a  fact  which  was  siibseqnentlv  proved  by  bacterio* 
logical  examination  of  the  water  derived  from  this  special  filter. 

In  any  case  it  is  imperative  that  water  supplied  from  any 
river  or  other  source  winch  has  been  polluted  in  the  least  depjree 
by  sewage  or  organic  matter,  after  adequate  storage  and  sedi- 
mentation, should  be  subjected  to  complete  and  carefully 
managed  saud  filtration,  before  it  is  distributed  into  the  water 
mains. 

In  dealing  with  this  vexed  ({uestion  whether  a  river  water 
which  is  polluted  or  liable  to  be  polluted  with  excrement,  can 
ever  be  regarded  as  a  reasonably  safe  source  for  public  water 
supplies  or  not,  I  wish  not  to  abuse  tlie  position  in  which 
you  have  done  ine  the  honour  of  placing  ine  by  auv  special 
pleading  for  one  side  or  the  other,  Avhere  such  large  interests 
are  at  stake. 

But  in  view  of  the  facts  and  arguments  which  I  have  laid 
before  you,  I  feel  compelled  to  adopt  and  uphold  the  follo\vnng 
principles. 

(1)  That  where  a  community  is  able  to  obtain  a  water 
supply  free  from  the  possibility  of  any  cout  ami  nation  instead  of 
one  liable  to  such  contamination,  that  community  is  bound  for 
the  sake  of  the  safety  and  the  welfare  of  its  citi/.ens  to  procure 
the  supply  wliich  is  above  suspicion. 

(2)  That  in  cases  where  there  is  no  alternative  but  to  use 
the  water  of  some  adjoining  river,  or  otiier  source  liable  to 
pollution,  no  measures  should  be  neglected  whereby  poisonrnis 
and  noxious  elements  may  be  prevented  from  finding  entrance 
into  the  water,  and  whereby  the  Inst  traces  of  sucli  poisonous 
elements,  if  they  have  found  entrance,  may  with  certainty  be 
removed  througli  the  best  means  available. 

The  city  in  which  we  have  the  privilege  of  meeting 
to-day  is  greatly  to  be  cougratiilated  upon  having  acquired  a 
magnificent  and  unrivalled  water-slied  amongst  the  mountains 
of  Wales,  through  which  an  ample  and  pure  supply  is  secured 
for  its  growing  population,  the  whole  gathering  ground  and 
every  tributar}"  and  spring  being  the  property  and  under  the 
protection  of  the  Corporation,  Through  the  kindness  of  the 
engineer,  Mr.  Mansergh,  who  is  giving  an  account  of  this  great 
undertaking  to  the  Congi-ess,  I  was  enabled  to  visit  the  works 
this  spring,  and  can  bear  witness  to  the  grandeur  ami  complete- 
ness of  this  colossal  triumph  of  engineering  skill  and  human 
enterprise. 

Birmingham  was  compelled,  owing  to  its  high  position  and 


•zic  i':?-ii:i-.-  f  -ur';:irii-  TiTrr  ?^rclj  a:  hand  to  go  farafieU. 
3iir  •  nj^ — .  vTii?  inti  ::rli:n  «^jii  irreproachable  watersheds 
IT**  iir  f:T.!j.!:.e-  iii»i  Tii»:7  2:i*c  r^Ij  ac-on  neighbouring  spring;s 
-rr''i:zi<  r  -■•=*!??  :  p  ■:i»r:r  ^Tirriv.  Mort»3ver,  difficulties  of  4 
r^rrt  iii  1:1^  :■  mrjtruri-i  zj.rrr»e  alr^adv  begin  to  be  felt^  owing 
Zl:  -J :  c  rii'T  ia« :  : •  m ^»:  ~  r. • .  c  : :  r  cr  uir* 'i  wa t er  supplies. 

Ji^i  -.le-r^r  ;•  ii^iuerxr-j.iis  s=rve  w  in'iicate  and  emphasize  th^ 
ir^iM'  ii^r-j-r-rfeir  c  ■rr'r'^-ei::':!^^  jjii  crteriv  abolishing  the  poll**!" 
■H'. i:  :r  .IT  ?cr::i.T.:*  nc  ^i:cr-o:arse*w 

-Thz  5hst  ?:LAm-.\3Li:  and  Avaiulle  Meass." 

Bac-.-ri  i'  iT'-i-  i-'i  -r^LiiZii'.  ■•  ir'oal  evidence,  it  will  be  seen? 
^-;  :— !»;  r  z»  !i»ii :  ir  -i:^s*fc:  :a  J^cidinff  on  the  **be8t  pra<^' 
"cu.:.-:;  i::-:  rfj^  c;i:!^7  i-jila'c'e  means'*  for  destroying  tl»« 
pari!'  '^r^t:  ':n^:'r^r\i  Ji  jeTir-xre-  Un:;l  further  evidence  is  forth- 
o-fi:.-:^  vf  :zii:iz  ':e  ,-:a:cCL:  -^iti  those  means  which  are  best 
:.i:  7.iri;  -i:^  iJi  -t^^tc:  :j  the  extent  that  it  will  not  cause 
Tuir^ri'--'^."^  :r  :zz>ic  cce::5:T\?  processes  to  occur  when  it  has 
ra>«;«i  .::::  i  ?cr^iT. 

A-  zi::i::'.c:n:-i  rrev-Vc^'y.  the  difficultr  of  exactly  definirig 
:!!-:*  T-m.  -  :i:  be^ft  rrajrl*.*able  and  available  means,'*  has 
fr.":«:  :r*i  ;c  :>.e  niazj  ■.  "r^TaoIcS  to  pn^rress. 

T*!';  Tr.ii'Tun:-:  bv  :rrca::ca  on  land  which  has  so  generally 
ct^:.:  :i»i-:c-i  uvea  5iib>c':'ient  to  filtration  and  precipitation- 
.7  :  :•. '"  .  '  .'>  "r.-!^-':  1  ^-zivry  tax  to  many  communities,  ami 
J.  '  ■■      . . .."      -:^ /  .  : .  :L:-  .. :  ;^ :: :::  ■::  :my  process  of  purification 

I::  "  i:  -  :l-:^  -  ->.:r  :/.:-  '.i^::  oo5t  of  land,  or  its  utter 
■-■.:•  r  ■  ;■  :  7  "".:  ;.  .:7: •.-:,- 7  ::>  :v>:iiou  have  prevented  J^ 
:r  ■"     ■.  "^  .:v  :  .  ::^  'isi::  .iv.::;aI!o  or  practicable. 

:v.:  *  -:  :>  -:•  i7;- ri.i>:::  :  7  /.'-pin::  that  bv  the  new  ^^^^ 
'  \:  ..".  ::.,-'  >  7.>::-.:"v  v-ml '.isi.e  i.  a  way  will  be  found  t)y 
v/....'.  •".;  :.—  :.:!::■<  :::.iy  *^<^'  .vorcome,  and  thouj^h  tU*^-^' 
IV. .:'...•.>  ::'.Av  :-..:  .i".:.\:-::"/.o7  >;n  :lant  that  of  irriijation,  tW*^y 
••V...  v.  i  v/.:  >.::::  .::y  :::r  :  7*  ce<s  in  some  cases  and  dimii^\  . 
'.'m   .'.:v..:::;:    ■;:"    "..i:: ;    r^.  ::i:re  :.    an  I    in    others  do  away  ^'^'^^^ 

W'.:::;\,-.c7  lio'.^^-cal  system  j  roves  the  best,  it  has  y^^] 
■  lev.;:.  I'.y  :..er.  </.  w:i  that  I  y  wiih  holding  chemicals  altoge't*^  .', 
;ir.  i  by  i  !:ic:::  j  t::e  countless  hosts  of  bacteria  which  thX'^^^^^ 
every  drK\>  if  ».umesi:c  sewage  under  conditions  favourable-^  ^, 
their  deveu-pment  and  activity,  the  solid  materials  of  sev^^/'__.^ 
may  be  bn^ken  down  and  liquetied,  and  subsequently  oxicJ-  *""' 
so  as  to  form  a  clear  auil  non-put rescible  effluent.  ^ 

How  far  these   methods  will   succeed   in  dealing  witli 


^anifuld  antl  comijliciitLMl  mfiterials  wliicli  arc  present  in 
ewagt%  mixed  with  trade  effluents,  renmiiis  to  be  seen. 
Almost  every  noxiutis  and  offensive  trade  effluent  that  exists  is 
probably  represented  in  Lancashire  and  the  West  Kidiiig,  and 
R^  experiments  have  been  for  some  time  carried  on  at  Leeds, 
Bradford  and  Slieffield,  besides  many  other  places,  we  shall 
probably  learn  before  loner  to  what  extent  the  biological 
]>roeesses  are  interfered  with  by  these  effluents,  and  also  the 
means  by  which  this  interference  may  be  checked  or  altogether 
counteracted. 

Standard  Effluents, 

The  difficulty  with  regard  to  standard  effluents  remains  to  be 
considered*  The  ct>nditions  under  which  those  standards  have 
to  b?  determined  are  so  varions,  and  there  is  so  mucli  difference 
of  u] union  witli  regard  to  them  amongst  authorities  that  it 
seems  imjjossible  to  define  them ;  aUbougli  they  would  greatly 
facititate  the  labours  of  all  those  who  are  concerEied  with  the 
preyentiou  of  pollution.  The  dehiils  of  these  difflcnlties  w^ere 
discussed  at  E<Jioburgh  by  I)r,  Wilson,  who  cousiders  that  the 
establishment  of  a  standard  is  hupracticablc. 

With  regard  to  sewage,  however,  the  principle  on  ^vhich  a 
standard  of  purity  should  be  formed  may  be  defined;  viz.,  that 
the  etMuent  shall  be  purified  in  such  a  way  that  it  will  not 
untlergo  offensive  putrefaction  either  by  itself  or  when  mixed 
with  the  stream  into  winch  it  Hows,  With  regard  to  trade 
effluents  it  is  to  be  hoped  that  tlie  present  Royal  Commission 
will  lay  down  some  definite  lines.  Meanwhile  the  temporary 
settlement  of  standards  might  be  made  in  friendly  conference 
between  manufacturers  and  rivers  committees,  as  has  been  done 
in  some  instances  with  satisfactory  results. 


A      aut 
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Defects  in  the  Act  of  1876. 

We  will  now  consider  tlie  law%  as  it  stands,  for  the  prevention 
of  pollution. 

Why  is  the  Rivers  Pollution  Act  of  1876  almost  universally 
condemned  as  a  dead  letter  i 

It  has  been  pointed  out  again  and  again  that  this  finlure  is 
due  chiefly  to  the  faulty  aud  imperfect  arrangements  for  the 
administration  of  the  law,  and  to  certain  defects  and  difflcnlties 
in  the  Act  itself. 

**The  powers  for  taking  action  against  pollution  were  en- 
trusted  to  the  sanitary  authorities,  and  these  powers  are 
enabling^  not  compulsory.  Now,  considering  that  the  sanitary 
authorities  are  too  often  the  greatest  pollutors,  aud  are  con- 
stantly subjected  to  the  influence  of  local  aud  vested  iut*!rt:^U^ 
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and  the  incessant  cry  for  the  reduction  of  the  rat^s,  it  is  not  to 
be  wondered  at  that  the  administration  of  these  acts  has  not 

been  attended  witli  success/** 

County  Councils, 

Great  hopes  were  entertained  that,  with  the  establishment  of 

County  Councils  by  the  Act  of  1888,  the  indifference  and 
opposition  of  interested  or  ignorant  individuals  and  of  the 
smaller  local  uuthorities  would  be  overwhehned  and  can*ied 
alontr  by  the  lar^r  and  more  powerful  organisation.  Unfortu- 
nately the  administration  of  the  law  for  the  prevention  of 
pollution^  which  is  still  purely  optional,  is  from  its  very  nature 
unpopular,  and  likely  to  be  avoided.  It  can  only  be  carried  out  g 
thoroughly  by  men  who  will  systematically  devote  much  timeJHJ 
and  care  to  this  duty,  and  will  not  be  unduly  influenced  bylocal^H 
and  vested  interests,  or  by  the  clamour  of  short-sighted  and 
parsim  on i  o  u  s  r a tepay ers . 

Several  of  the  County  Councils,  no  doubt,  have  done,  and  are 
doing  much  for  the  prevention  of  pollution.  But  all  efforts 
for  improvement  must  be  hampered  and  curtailed  by  the  defects 
and  difficulties  at  present  existing  in  the  Act  of  1876,  as  well  as 
by  the  obstacles  in  the  way  of  administration. 

What  are  those  defects  and  diHiculties  if     Chiefly  as  follows; 

1,  The  vagueness  and  incompleteness  of  many  of  the  terms, 
such  as  the  definitions  of  polluting  matters,  li^]uid  sewage,  &c. 
(clauses  2  and  S). 

2,  The  expense,  delay,  and  uncertainty  involved  in  the 
restrictions  imposed  when  any  authority  proposes  to  enforce  the 
enactment  for  preventing  pollution. 

3,  The  absence  of  deterrent  penalties. 
4*  The  absence  of  power  of  entry  for  the  purpose  of  taking 

samples. 

These  defects  are  a  serious  impediment  to  action*  as  the  joint 
<?ommittees  of  tlie  Mersey  and  Irweli  and  of  the  West  Riding 
of  Yorkshire  soon  discovered,  when  they  began  seriously  and 
systematically  to  deal  with  the  overwhelming  sources  of  pollu- 
tion which  |)revailed  in  their  respective  districts.  No  time  was 
lost  bv  these  committees  in  appealing  to  Parliament  for  special 
Acts,  *'  To  make  more  effectual  provision  for  prevention  of 
pollution,"  on  the  ground  that  "  the  restrictions  contained  in 
the  Act  (of  187*3)  were  such  as  to  preclude  effective  action." 

Parliament  acknowledged  the  justice  and  the  reasonableness 
of  the  ap[)eal  by  giving  assent,  and  the  necessarv^  Acts  were 
passed. 
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Now  it  is  quite  certain  that  everyone,  local  authorities,  or 
indiyiduals  in  the  kingdom  who  have  concerned  themselves  with 
the  abolition  of  iniquitous  pollution  must  have  felt  the  necessity 
of  these  reforms,  the  remedying  of  the  defects  which  I  have 
mentioned. 

And  vet  a  Bill,  a  private  Bill,  which  embodies  all  these 
reforms  has  been  before  the  House  of  Commons  for  years. 

This  Bill,  modelled  on  the  Acts  of  the  Mersey  and  Irwell 
Jmnt  Committee  and  the  West  Riding  Bivers  Board,  remedies 
Ae  defects  which  I  have  mentioned,  it  defines  and  catalogues 
the  various  possible  kinds  of  polluting  effluents,  grants  powers  of 
^tiT  to  authorities  for  the  taking  of  samples,  and  whilst  it 
^Wy  protects  the  manufacturer  from  unaue  embarrassment 
w  expenditure,  provides  for  the  proper  administration  of  the 
Itw,  and  the  inuiction  of  appropriate  penalties  upon  actual 
offenders  with  as  little  cost,  delay,  and  uncertainty  as  possible. 

Dr.  Maclean  Wilson,  in  his  introduction  of  the  discussion  on 
Biirers  Pollution  at  Edinburgh,  pointed  out  that  ^*  the  Bill  as  it 
*t»nds  at  present  is  weaker  in  several  respects  than  either  of  the 
^^  upon  which  it  is  based." 

Dr.  Wilson  also  goes  on  to  say :  **  The  following  are  some  of 
the  pomts  left  undecided  by  the  present  Bill :  the  settlement  of 
the  question  of  the  right  of  a  manufacturer  to  discharge  his  trade 
'rfose  into  a  public  sewer,  or  of  the  right  of  the  sanitary 
Jpthority  to  refuse  to  allow  him  so  to  discharge  it ;  the  prohi- 
wtion  of  the  sludging  of  mill  dams;  the  power  to  cause  ob- 
structions to  the  flow  of  stream  to  be  removed;  the  absolute 
P't)hibition  of  any  new  pollutions ;    the  proper  supervision  of 
the  discharge  of  compensation  water." 

These  details,  it  must  be  admitted,  are  of  first-rate  impor- 
^Ice,  and  any  conclusions  dictated  by  the  experience  of  these 
'^o  active  rivers  Boards  is  bound  to  command  attention  and 

.  On  the  other  hand,  one  cannot  be  too  careful  about  over- 
•pj^ding  any  proposed  reforms  with  contentious  details.  It  will 
^  for  those  m  charge  of  the  Bill  to  decide  whether  and  how 
^'^^^iiy  of  these  additional  clauses  should  be  added. 
^  The  Bill  has  been  for  some  years  under  the  care  of  Sir  Francis 
^^arp  Powell,  one  of  the  Vice-Presidents  of  this  Institute. 
^Ittang  the  fate  of  many  private  Bills,  it  has  been  talked  out 
^^d  shelved  again  and  again.  But  Sir  Francis  intends  it  to 
5^^8s;  and  pass  it  will.  The  reforms  contained  therein  will  be 
^^Anowledged  by  every  intelligent  person  who  studies  them,  as 
^^cessarv  and  just  The  time  has  come  when  we  cannot  any 
^Ofiger  do  without  these  reforms,  and  I  trust  that  this  Institute 
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will  give  loyal  support  to  its  indomitable  Vice-President,  by 

sending  a  strong,  competent  and  representative  deputation  to 
the  Local  Government  Board,  at  the  earliest  opportunity', 
begging  the  Bourd  either  to  adopt  this  Bill,  or  to  introduce  one 
of  its  own,  on  tlie  same  or  similar  lines  iu  the  next  session  of 
Parliament. 

The  amendment  of  these  intrinsic  defects  in  the  Rivers  Pol« 
lution  Prevention  Act,  will  without  doubt  greatly  facilitate  and 
promote  the  abolition  of  much  of  the  lawless  and  disreputable 
pollution  w^hich  pi-e vails  throughout  the  United  Kingdom. 

There  still  ix^maios,  however,  the  great  dithcnlty  of  getting 
councilsj  boroughs,  and  county  boroughs  to  combine  and  insist 
that  the  law  shall  be  duly  observed  throughout  the  whole  water- 
shi'ds  in  which  they  are  situated.  A  Borougli  or  a  County 
Council  may  do  its  best  to  set  its  own  house  in  order  to  ]>reveut 
and  abolish  all  pollution  within  its  borders,  but  it  is  almost 
poN^erless  to  remove  |>ollutit>n — ^excejit  when  of  the  grossest  and 
most  intolerable  kind — in  parts  of  the  stream  and  rivers  which 
art'  higher  up. 

The  sources  and  tributaries  of  a  river,  for  instance,  which 
arc  above  a  given  town  or  county,  may  each  contribute  its- 
share  of  pollution  until  the  sum  total  of  impurity  in  the  main 
stream  becomes  intolerably  offensive.  Yet  it  will  be  very 
dirticult  to  bring  conviction  home  to  the  individual  offenders. 

The  solution  of  the  difficulty  lies  in  the  formation  of  joint 
committees,  who  shall  have  the  supervision  and  control  over 
w  1 1  ( 1 1  e  wa t  el's!  i  ctls,  o r  grou  ps  o  f  s tr ea  m  s  and  r i  ve  rs ;  co  m  m  i  t tees 
which  sliall  be  fairly  representative  of  all  the  local  interest*| 
concerned — of  Councils  and  water  companies,  manufacturers, 
and  industries, — strong  and  extensive  enough  to  resist  the 
undue  influence  of  local  interests  and  local  jealousies,  and  to 
overcome  the  via  inertia'  of  ignorance  and  indifference ;  and 
whose  sole  business  it  shall  be*  to  administer  the  law^  promptly 
and  without  fear  or  favour  for  tiie  protection  of  the  w^aters 
within  their  district. 

This  is  no  papier  scheme  based  on  mere  theoretical  considera- 
tiuns.  The  Act  of  1888  provides  for  such  an  organisation  in 
Clause  81,  whereby  the  formatiou  of  such  joint  committees  is 
sanctioned  and  regulated* 

The  idea  of  the  watershed  as  a  proper  area  for  administration 
is  not  at  all  new^,  but  has  been  advocated  by  many  eomj>etent 
authorities. 

Iu  April  of  this  year  Mr.  Middleton  read  a  very  interesting 
pa]>er  to  the  Institute  on  the  desirability  of  making  watershed 
areas  and  sanitary  districts  coterminous.  This  proposition, 
however  commendable,  involves  snch  a  revofntion  nnd   '^uch  an 
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intricate  shiftiiif^  and  resettiiif^  of  our  whole  social  organisation, 
that  it  is  not  likely  to  find  much  favour*  But  for  the  con- 
stitution of  joiut  committees  for  the  prevention  of  jiolhition  no 
new  authorities  are  required*  The  existing  authorities,  wlio 
have  not  sufficient  time,  and  who  for  reasons  previously  men- 
tioned are  not  well  i:|ualitie<t  to  carry  out  the  work  thoi'i>i2ghly» 
will  merely  depute  their  office  to  an  authority  provided  for  and 
sanctioned  hy  the  existing  statute. 

From  the  study  of  a  map,  showing  the  principal  watershed 
areas  in  England  ami  Wales,  it  will  be  seen  that  these  areas 
differ  greatly  in  size.  In  some  cases  (t*.g.,  Cornwall)  a  conjoint 
committee  is  evidently  undesirable*  And  in  various  cases  the 
County  Council  would  be  the  more  suitable  central  authority, 
as  advocated  by  Dr.  Ucid.  But  in  that  case  it  would  be  desir- 
able to  depute  this  work  to  a  special  representative  Board, 

Fortunately  there  are  joint  committees,  two  of  them 
established  long  ago  which,  in  their  constitution,  methods  of 
work,  ami  results  produced,  present  excellent  models  for  the 
whole  kingdom,  viz.  : — ^The  joint  committee  known  as  the 
Thames  and  Lee  Conservancy  Boards,  tlie  Mersey  and  Irsvell 
Conjoint  Committee,  the  West  Kiding  Kiver  Board,  and  the 
Bibhle  Joint  Conuiiittee. 

The  methods  employed  and  the  results  obtained  by  these 
Joint  Committees  are,  I  helievcj  but  little  known  throughout 
the  kingilom,  and  as  I  have  been  studying- this  subject  for  some 
time  I  will  summarise  as  briefly  as  possible  the  information 
which  I  ha%X'  acquired. 

This  gives  me  the  opportunity  of  recording  my  grateful 
thanks  to  those  gentlemen  who  are  most  actively  engaged 
in  the  administration  of  tlie  work  of  these  boards  for  the 
courteous  and  camh'd  manner  in  which  they  have  put  all 
available  inform :it ion  at  my  disposal,  viz*,  to  Mr,  Gough, 
Secretary  of  the  Thames  Conservaucy  Board  ;  Major  Lamorock 
Flower,  Sanitary  Engineer  of  the  Lee  Conservancy  Board,  and 
to  Mr.  Tatton,  Dr.  Maclean  Wilson,  and  Mn  Kay  lor,  Chief 
Inspectors  of  the  Mersey  and  IrwcU,  West  Hiding  and  Kibble 
Joint  Committees. 

The  Thames  Conservancy  Board  is  a  representative  body 
consisting  of  thirty-eight  members  appointed  or  elected  by  the 
Admiralty,  the  Board  of  Trade,  the  Trinity  House  (for  control 
over  tlie  "  lower  navigation  "  especially )»  by  eighteen  County 
Councils  and  Boroughs  (iuciudiug  the  London  County  Council), 
the  Corporation  of  London,  the  Metropolitan  Water  Companies, 
by  ship-owners,  owners  of  sailing  barges,  dock-owners  and 
wharfingers. 

It  is  the  oldest  authority  for  prevention  of  pollution,  powers 
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for  this  purpose  having  been  conferred  upon  it  by  Act  of  Par- 
liament in  18*36, 

Originally  these  powers  were  limitetl  to  the  main  stream, 
and  to  the  parts  of  its  tributaries  within  thi'H^c  miles  of  the  main 
stream. 

By  subsequent  Acts  these  powers  were  extended  to  ten  miles 
up  toe  tributaries ;  but  even  then  were  found  to  be  inherently 
defective  as  it  was  necessary  to  jjruve  that  pollution  reacheil  the 
main  stream,  and  this  was  most  difficult  t«>  do  to  the  satisfac- 
tion of  Magistrates. 

Evideuce  w^as  given  before  Lord  Balfour's  Commission  in 
li^\^2  to  this  effect,  and  a  recomnieuflation  was  made  by  that 
Commission  that  powders  should  be  extended  to  every  part  of 
the  Thames  Basin  and  tliat  it  should  be  an  offence  to  pollute  a 
tributary  irrespective  of  the  point  whether  the  pollution  reached 
the  main  stream. 

This  recommeudatlon  was  carried  into  effect  by  the  Thames 
Conservancy  Act  of  1894,  wliicli  reconstituted  the  Thames 
Conservancy  on  lines  more  representative  than  theretofore. 

The  Conservators  now  have  jurisdictitui  for  prevention  of 
pollution  to  the  very  sources  of  the  Thames  and  its  tributaries, 
an  area  of  nearly  4,000  sqiiaiv  miles  above  the  western  limit  of 
the  Metropolis,  as  well  as  w  ithin  narrowed  limits  below  that 
point. 

In  the  tideway  great  results  have  been  effected  by  the 
n^anner  in  which  the  London  County  Council  have  treated  the 
sewage  of  London.  This,  which  was  formerly  discharged 
untreated  into  the  river,  is  now  dealt  with  in  precipitation  tanks 
and  tlie  solids  are  carried  away  to  sea  iiTsteud  of  passing  into 
tlie  Thames. 

Above  the  tideway,  or  rather  above  the  w^estern  limits  of  the 
Metropolis,  the  4,000  srpiare  miles  above  referred  to,  the  Con- 
servators have  a  chief  iuspectt*>r,  seven  igspectors  and  eigbt 
assistants,  whose  work  is  divided  into  seven  districts,  an 
inspector  and  an  assistant  each  working  in  one  of  these. 
Bicycles  are  used  as  a  means  of  rapid  transit. 

Keports  are  received  from  those  officers  on  every  towHi 
Village,  and  hamlet  in  the  area. 

Notices  have  been  served  on  all  persons  polluting,  and 
reasonable  time  is  given  to  carry  out  works  for  diversion. 
About  5,000  inspections  are  made  yearly.  Samples  are  con- 
stantly taken  and  analysed  by  tlie  Thames  Conservators 
Analyst,  Mr.  C.  E.  Groves,  F,R.S.  These  analyses  now 
amount  to  1,800  a  yean  The  results  of  the  Conservators' 
action  are  as  follows,  a  large  part  of  which  liave  been  carried 
out  during  the  last  four  years. 
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Suvmarif  tltowing  the  resulu  of  the  action  taken  by  the  Comti'vatort. 


ABOVE  TBI  IXTAXU  of  the  MetropoUUm 
Water  Companies. 

No  Foliation  disonTored 

Pollution  diverted  

PoUatioD  not  entirely  diverted,  but  in 

conne  of  divenion 

Pollution  not  diyerted   


BBLOW  TBI  IMTAXU  of  the  MetropoIiUn 
WttarGompaniet,  hot  above  the  Western 
VBits  of  the  Metropolis. 


Places. 


590 
362 

107 


1,145 


Jo  Pollution  diaoovered 

Pollution  diverted  

Pollution  not  entirely  diverted,  but  in 

coone  of  diversion 

Pollution  not  diverted   


19 
52 

24 
10 


105 


Popnlation. 


Percent- 
age of 
whole 

Popolat'n. 


210.705 
437,423 

254.818 
189.161 


1,092,107 


19-3 
40-U 

23*4 
17-3 


100 


6.248 
334,760 

147,634 
20,917 


1-2 
65-7 

29-0 
4-1 


509..M49 


100 


5S5 


5.480 
6.122 

2.583 

2,408 

16,593 


121 
1,086 

449 
164 

1.820 


Mr.  Groves  says  (June,  1898):  "I  might  here  point  out 
*hat,  owing  to  the  action  taken  by  the  Thames  Conservancy 
^Qder  the  Act  of  1894,  the  amount  of  or^nic  impurity  dis- 
^J^ed  in  the  water  immediately  above  the  intakes  is  now 
^^^y  about  two-thirds  of  what  it  was  before  the  passing  of 
*atAct."  . 

On  the  authorities  who  have  not  taken  action,  the  Conser- 
vators are  bringing  pressure  by  proceedings  before  the  Magis- 
ia^  with  great  success. 

The  above  statements  will  serve  to  give  some  idea  of  the 
^^thods  of  work  and  results  attained  by  a  conjoint  committee 

x'^®  largest  and  most  important  watei'shed  in  this  country. 
-I  -Not  a  spring,  brook,  or  stream  flows  into  our  greatest  river 
pv^t  does  not  come  sooner  or  later  under  the  supervision  of  the 
^l^^^^'s  inspectors ;  and  it  is  difficult  for  the  slightest  pollution 

"p^cape  detection. 
i  J^^^*^  ^^^^^  remains  to  be  done,  for  even  from  prehistoric  times 
rjj^ividuals  and  communities  have  clustered  on  the  banks  of  the 
^hames  and  its  tributaries,  each  to  contribute  its  share  of  filthy 
f^*  Use  to  the  stream ;  and  owing  to  the  rapid  growth  of  village, 
J  ?^  and  city  in  the  present  century,  more  than  a  million  souls 
^*^^bit  the  banks  of  the  tributaries  or  main  river  above  the  in- 
Y  ^^•j  and  more  than  five  million  below  the  intakes  of  the 
7;f^odon  water  companies : — a  total  equal  to  nearly  one-fifth  of 
^^  whole  population  of  England  and  Wales. 
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For  the  abolition  of  such  widespread  pollution,  time  is   of 

necessity  i^eqiiired,  partly  owing  to  the  leo;al  subterfn^es  through 
which  offenders  enn  esea|>e  from  the  performance  of  their  diitie*?, 
partly  frojn  aetual  local  difficulties  of  dealing  with  sewage  (such 
as  are  due  to  clay  soil,  lowness  of  level,  etc,),  and  part!}^  because 
of  the  uncertainty  which  ]irevails  with  regard  to  tlie  best  pmc- 
ticfil  means  available  for  purifying  the  effluents. 

Nevertheless  the  great  work  of  [uirifieation  progresses  steadily, 
and  it  hartlly  needs  the  analysis  of  the  chemist  to  show  Ijow 
greatly  pollution  has  decreased  since  the  Conservancy  Bc^ard 
was  entrusted  with  the  task  of  preventing  it. 

The  histoiy  of  the  prevention  of  pollution  as  carried  out  by 
the  Thames  Conservancy  Board  plainly  shows  the  great  advan- 
tages to  be  gained  by  a  combination  of  representative  authorities 
on  a  large  scale — through  which  combination  economy  and 
effectiveness  are  secured. 

By  obtaining  control  over  the  sources  and  tributaries  of  the 
river  immense  advantages  are  gained,  much  constant  and  futile 
litigation  is  replaced  by  authoritative  and  successful  actitm,  and 
consctjuently  much  time,  labour,  and  money  are  saved* 

8uch  desirable  ix'snlts  it  appears  are  almost  im|iossible  to  ob- 
tain through  the  action  of  isolated  and  comparatively  weak 
local  authorities. 


The  Lee  Cokseraancy  Board. 

The  jurisdiction  of  the  Lee  Conservancy  Board  extends  over 
the  whole  watershed  area  of  the  Kiver  Lee,  an  area  of  nearly 
BOO  square  miles.  The  main  river  and  all  its  tributaries  are 
under  the  control  of  the  Board,  and  provide  a  water  supply  to 
nearly  two  and  a  half  million  individuals. 

The  jiresent  Board  of  Ctmser^ancy  was  established  by  the 
Lee  Conservancy  Act  of  l^ti8,  and  resembles  the  Thames 
Conservancy  Board  in  its  representative  character. 

A  very  interesting  accrnuit  of  this  Board  and  its  works, 
together  with  a  grn]duc  description  of  the  Kiver  Lee,  its  tnbu- 
tariesj  and  surroundings,  is  to  be  found  in  the  excellent  paper 
entitled  *'  The  Kiver  Lee  up  to  Date/'  which  was  written  by 
Major  Lamoi-ock  Flower,  especially  for  the  Sanitan'  Listitute 
in  18113.  From  this  liistory  many  most  useful  and  practical 
lessons  may  be  learnt. 

The  inspection,  the  patrol,  the  safeguarding  of  this  imjiortant 
river,  from  the  main  stream  up  to  its  smaller  contributing 
sources,  have  during  the  last  seven-and-twenty  years  been 
carried  on  by  one  individual — ^Major  Lamorock  Flower  himself. 

Major  Flower  has  always  advocated  individual  action,  in  pre- 
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ference  to  action  by  committee,  for  securing  t!ie  abulitlon  of 
poliutioii.  He  has  insisted  that  a  competent  man  entrusted, 
empowered  J  and  controlled  by  the  constituted  Boar<!»  can 
through  his  personal  influeucej  guided  by  tact  and  judi^jment, 
succeed  far  better  in  inducing  polluters  to  abate  their  nuisances 
than  mere  ordinary  officinls^  instructed  by  resolutions  of  com- 
mittee,  and  armed  with  tlie  hateful  legal  notice,  whicli  u^^ually 
excites  the  wrath  and  all  the  combative  tendencies  in  him 
upon  whom  the  notice  has  been  served. 

By  exploring  the  valley  of  the  Lee,  either  on  foot  or  by 
water,  you  may  see  with  your  own  eyes  continnous  evirlence  of 
pollution  which  has  been  diverterh  or  which  is  incessant! v  kept 
back,  through  the  energy  and  watchfulness  of  the  Ji( bird's 
entrusted  agent. 

The  history  of  the  river  Lee  also  illustrates  the  fact  that 
much  pollution  of  our  streams  and  rivers  is  often  causeil  un- 
consciously by  owners  of  adjoining  land  or  house  prnperty ;  and 
that  such  persons,  when  tlieir  offfuoes  are  brought  before  them 
by  the  right  person,  and  in  tlie  right  manner^  are,  in  many 
cases,  only  t4)o  ready  to  remerly  the  evils  for  wliich  they  have 
inikuowiogly  been  responsible. 

One  blot  in  the  Lee  Conservancy  Act  cannot  l>e  passed  un- 
noticed, viz.,  the  chinse  wdnch  allows  the  carriage  of  house 
refuse,  manure  and  gas  lime  on  the  river,  generally  in  very  old 
and  leaky  barges. 

Witli  regard  to  economy  and  cost.  It  might  be  thought  that 
for  the  provision  of  such  exteusivi*  and  incessant  sn|>ervision 
and  control,  a  very  large  expenditure  would  be  involved. 

Such,  however,  is  far  fnnn  being  the  case,  when  the  super- 
vision and  control  are  carried  on  luider  the  direction  of  combined 
Boards,  especially  if  we  consider  the  vital  importance  of  these 
measures,  and  the  vast  ninnber  of  people  who  aix*  thus  protected. 

In  the  cast*  of  the  Lee  Conservancy  at  any  rate  the  total 
annual  expenditure  for  all  this  supervision,  inspection,  and 
prevention  of  pollution,  amounts  to  a  sum,  which,  if  charged 
to  the  water  consumers,  would  be  represented  by  a  mte  of  a 
small  fraction  of  a  jien ny  per  annum. 


The  Meilsey  and  Iiwell  Joint  Committee  and  The 
West  RidIxNG  Kiveks  BoAim. 

These  two  joint  committees  were  constituted  by  Provisional 
Order  of  the  Local  Government  Board ;  the  former  in  1891, 
the  latter  in  1893. 

The  Mei*sey  and  I  r  well  Joint  Committee  consists  of 
representatives  of  the  Counties  of  Lancaster  and  Cheater,  aud 
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of  the  County  Boroughs  of  Bolton,  Bury,  Manchester,  Oldham, 

Roclidale,  Salford,  and  Stockport,  representing  in  1898  a 
population  of  nearly  2^  millions.  The  West  Riding  Board 
consists  of  members  elected  hy  the  West  Riding  County 
Council,  and  by  the  County  Boroughs  of  Leeds^  Sheffield, 
Briulford^  Halifax,  and  HuddersfieltL  ♦ 

Each  of  these  conjoint  committees  soon  found  out  how 
defective  tlie  Rivers  Pollution  Act  of  1876  was,  and  almost 
within  a  year  after  their  constitution  sought  for  and  obtained 
special  Acts,  upon  the  ground  that  **the  restrictions  contained 
within  the  said  Act  (1876)  are  such  as  t^  preclude  effective 
action  by  the  joint  committee." 

It  is  on  these  two  private  Acts  (which  are  almost  identical) 
that  the  Bill  of  Sir  Francis  Powell  is  modelled. 

Now  wliilst  the  Thames  and  Lee  Conservancy  Boards  have 
to  deal  almost  entirely  'v\'ith  domestic  sewage,  the  task  and 
difficulties  of  the  Conjoint  Committees  of  the  Mersey  and 
Irwell  and  of  the  West  Riding  are  enormously  complicated 
by  the  great  preponderance  of  "trade  effluents/*  by  a  mass 
of  pollution  wliich  has  rapidly  accumulated  <hiring  the  last 
twenty  or  tliirty  years,  and  by  the  large  and  powerful  in- 
dustries which  they  are  called  upon  to  tax  and  correct  in  order 
to  obtain  right  and  lawful  purification  of  the  polluting 
eflBuents. 

Thus  Mr.  Tatton,  Chief  Inspect<jr  of  the  Mersey  and  Irv^ell 
Board,  reports  in  18118,  90  sewage  effluents  in  his  district,  210 
trade  etfluents  passing  into  sewers,  and  410  into  rivers,  whilst  in 
the  West  Riding,  Dr.  Wilson  reports  332  sewage  disposal  works 
and  2,103  trade  etHuents,  806  of  which  pass  into  sewers,  and 
1,297  into  streams. 

Method  of  Procedcre. 

The  method  of  procedure  of  each  of  these  Committees  appears 
to  have  been  very  much  the  same  i- — 

1st.  A  considerable  time  was  spent  in  inspecting,  surveying, 
reporting,  and  classifying  the  various  effluents  throughout  t!ie 
whole  district.  At  the  same  time  maiiofaeturers  w^ere 
approached  in  a  friendly  spirit,  advised  where  they  were 
transgressing  the  law,  and  made  acquainted  with  the  powers 
of  the  Conjoint  Committee. 

The  effect  of  these  steps  has  generally  been  to  bring  about 
a  considerable  amount  of  voluntary  reform  and  improvement. 

The  next  step  has  I>ecn  to  send  round  notice  requiring  that  a 
scheme  for  thif  purification  of  the  trade  effluents  should  be 
adopted  where  it  was  required.  From  this  further  improve- 
ments have  resulted. 
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After  allowing  due  time  pressm-e  has  been  brought  to  bear, 
and  ultiinatelv  action  has  been  taken  in  cases  where  the 
offenders  omitted  or  refused  to  comply  with  the  requirements 
of  the  Board. 

In  this  way  steady  though  slow  progress  has  been  made. 

So  far  as  I  can  judge  from  the  evidence  before  rae,  every 
consideration  has  been  shown  by  the  Committees  t^  tlie  manu- 
facturersj  so  as  not  to  embarass  them  unduly  or  interfere 
an  fairly  with  their  industries,  aoi[>le  time  has  been  allowed  for 
elaborating  schemes  for  purification,  and  every  possible  assis- 
tance and  advice  has  been  given  by  the  Committee  to  help  in 
the  accomplishment  of  this  oftentimes  difficult  and  complicated 
task. 

On  the  other  hand,  the  manufaeturersj  as  a  rule,  appear  to 
have  met  the  committees  in  a  liljcral  and  fair  spirit,  although 
to  many  of  them  the  cost  of  constructing  works  iias  been  very 
considerable. 

In  the  West  Ricb'ng  definite  improvement  is  already  e\ndent 
in  the  manufacturing  and  sewage  [Hilliitiuns,  and  more  especially 
in  the  solid  pollutions,  although  the  Board  has  been  in  action  fur 
a  comparatively  short  period. 

The  fine  laboratory  of  the  Board  which  wns  brought  into  use 
in  September,  18^7,  gives  every  facility  for  analysis  of  sew^age 
effluent^s  and  trade  refuse.  On  visiting  tliere  in  •June,  through 
the  kindness  of  l)i\  Wilson  and  Mr.  Ilalliwell,  I  had  the 
op]>ortunity  of  stnrlyinga  most  instructive  pathological  collection 
of  nearly  eveiy  kind  of  foul  trade  refuse.  Ex[teriments  on  the 
treatment  of  these  effluents  are  being  carried  on  in  the  laboratory" 
ancl  it  is  hoped  that  the  experimental  work  will  be  of  great  use 
to  manufacturei"s  in  assisting  them  to  discover  the  best  means 
lurifying  their  trade  refuse, 
the  Mersey  andlrwell  District,  which  had  two  years  start 
of  the  West  Riding,  the  resulting  improvements  are  still  more 
marked. 

Very  few  trade  effluents  remain  untreated.  The  upper 
tributaries  of  the  rivers  are  palpably  clearing*  The  deposits  of 
cinders  and  sludge  lower  down  are  very  much  diiuinished.  It 
is  encouraging  to  find  that  the  manufacturers  are  already 
benefitting  in  that  the  water  supplied  to  them  requires  less 
sedimentation  and  fiitration  before  use  in  their  mills,  &c., 
whilst  the  foul  materials  which  used  to  pollute  the  river  are  in 
several  instances  recovered  with  profit  to  the  mauufacturer, 
notably  iu  paper  making  and  coal  washing,  thus  illustrating  the 
wise  adage  that  *^dirt  is  but  matter  in  the  wrong  place/'  In 
all  probability  it  will  be  found  that  materials  of  some   value 
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may  be  extracted   from   most   tnido    effluents. 
Shakespeare  tells  us : 


la    fact   as 


All  til 


*  There  is  some  soul  of  ga"irinfss  in  thiiigM  evil, 
Would  men  observingly  dbtil  it  out/' 

ilniost  too  fjood  to  be  tr 


us  seems  alniost  Too  fjoocl  to  he  true. 
If  such  improvemeuts  can  be  prrnhjced  in  tlie  face  of  such 
difficuUiei^y  tliere  seeois  no  reason  why  the  puriKcatitm  of  our 
streams  and  rivers  should  not  be  accomplished  quickly  and 
steadily,  if  the  Art  of  1870  be  reformed  in  the  few  necessary 
details,  and  if  conjoint  committees,  organised  on  the  same 
lines  as  those  of  tbf  Thames,  Lee,  Mersey  ami  Irwell,  West 
Hiding  and  Kibble,  bavin t^  control  over  whole  watersheds,  or 
groups  of  streams  and  rivers,  be  established  throughout  the 
countrj\ 

TiiK  Riniu.E  JorxT  Committke. 

The  history  of  the  Kibble  ifoint  Committee,  which  was 
constituted  by  Provisional  Order  in  18iH,  illustrates  the  great 
advantage  of  ]dacing  a  whole  watershed  area  (or  the  greater 
part  of  it)  under  the  control  of  a  joint  committee,  even  if  no 
special  Act  be  obtained  for  tbe  district,  Tbe  reduction  and 
abolition  of  jKillution  has  steatli!y  progressed  in  tins  watershed  ; 
in  many  cases  pnilit  has  been  gained  by  purifying  the  effluents; 
whilst  it  is  ckinied  that  under  the  Act  of  1876,  w4th  all  its 
tlefects,  the  good  work  of  the  Kibble  Conjoint  Committee 
compares  not  unfavourably  with  that  of  the  other  Boards. 

In  the  remarks  which  1  have  been  privilcgeil  to  make  to  you 
I  feel  conscious  of  many  uinijisious  and  defects,  bnt  I  trust  that 
you  will  make  some  allowance  on  account  of  the  magnitude  and 
complexity  of  the  subject  compared  with  the  short  time  at  my 
disposal  Amongst  otber  things  tbe  pollution  of  our  wells  and 
sjibsoil  water,  whicli  is  undoubtedly  the  cause  of  most  "  water- 
borne  typhoid  fever,"  is  a  subject  of  such  vast  importance  that 
it  could  not  be  dealt  witli  iii  tlie  same  lecture. 

It  is  impossible,  however,  to  pass  over  tbe  burning  question 
of  tbe  responsibilities  of  waterwork  companies  and  the  relations 
of  those  companies  to  sanitary  authorities. 

The  following  resolutions,  which  I  proposed  at  the  discussion 
on  "  Waterhorne  Typlioid,*'  in  ilarcb,  were  carried  unani- 
mously, and  are  at  present  under  the  consiileration  of  the 
Council :- — 

That  the  Council  of  tbe  Institute  be  requested  to  consider 
the  best  means  for  obtaining  new  and  effective  legislation  for 
the  prott^ction  of  our  water  sup[dies  from  pollution,  w^hereby  it 
shall  be  enacted  that — 

(1)  All  local  Sanitarj^  Authorities  shall  have  free  access  to 
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the  water  supplies — from  source  to  flisti'ibutioii — which  are 
distributed  within  their  districts,  whether  the  source  and  course 
of  the  water  so  sn[>plied  he  witliin  their  district  or  not.  That 
the  Sanitary  Authorities  [>rovide  for  tlie  thoroui^li  nu<l  regohir 
insiTectiou  of  the  water  supphes  distributed  within  their  districts, 
and  for  tlie  regular  iiualysis  of  such  water,  as  often  as  may  he 
deemed  sufficient^  ami  tliat  the  results  of  such  inspections  and 
analyses  shall  be  regularly  recorded  and  published, 

(2)  That  the  waterworks  companies  shall  prepare  and  publish 
records  of  their  water  supplies  ;  such  records  coutainiug  a  full 
account  of  every  source  and  trtbotary  of  the  water  supjily,  and 
a  full  account  of  all  reservoirs,  cmiduitSj  filter-beds,  mains,  and 
pipes  by  which  the  water  M-hich  tiiey  supply  is  collecterl,  stored, 
or  conveyed,  to  the  houses  supplied  ;  sucli  reconls  also  beinij 
fully  illustrated  by  maps,  plans,  and  sections,  showiurr  the 
relation  of  all  houses,  drains,  sewers,  cess[iits,  and  all  deposits  of 
organic  refuse  in  tlie  immediate  neighbourhood  of  any  part  of 
the  water  supijlied  by  them,  anrl  that  all  sucli  records,  ma])s, 
plans,  sections,  ticc,  shall  be  freely  accessible  for  the  juirposes  of 
inspection  to  the  sanitary  authority  within  whose  district  the 
water  is  supplied,  and  to  every  customer  of  the  waterworks 
company. 

(3)  That  tlie  Water  Companies  shall  be  reauii-ed  to  make 
regular,  constant,  and  thorough  inspection  of  all  parts  of  their 
waterworks — ^from  source  to  distribution  —  with  a  view  to- 
preventing  wilful,  careless,  or  accidental  pollution ;  also  to 
make  regular  analyses  of  the  water  supplied  by  them,  so  often 
as  may  be  consitlered  necessary  ;  and  to  make  and  publish 
reports  f^f  all  such  inspections  and  analyses, 

(4)  That  Waterworks  Comjianies  shall  be  made  responsible 
for  the  consequences  of  the  polhitionof  water  su|iplied  by  them, 
if  such  pollution  could  reasonably  have  been  prevented* 

(5)  Ihat  wilful  or  careless  jwllution  of  any  water  supply 
shall  be  regarded  and  treated  as  a  penal  offence. 

We  liave  been  accustomed  to  rely  chiefly  upon  our  wat^r- 
work  companies  for  securing  us  against  the  introduction  of 
poisonous  material  into  the  water  with  which  the  companies 
supply  us,  and  which  we  have  to  drink,  if  we  drink  any  water 
at  all. 

But  under  the  existing  state  of  the  law  the  obi ijmt ions  laid 
on  the  companies  are  so  insufficient  that  we  have  no  ground  for 
such  confidence. 

The  disastrous  epidemics  which  liave  occured  in  recent  times 
have  opened  the  eyes  of  the  public  to  this  fact,  and  roused  thein 
from  their  indifference  to  such  an  extent  that  the  necessary 
reforms  will  be  insisted  upon  at  the  earliest  opportuuity. 
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Parliament  also  appears  to  be  ready  for  action,  for  although 
the  clauses  proposed  by  Mr.  Cliaprm  last  June,  to  be  added^ 
with  a  view  to  protecting  the  consumers — to  twenty-one  private 
water  bills  were  withdrawn,  the  withdniwal  was  urged  upon 
technical  grounds,  and  all  who  spoke  on  the  subject  appeared 
to  be  ready  to  support  those  clauses  if  introduced  in  a  public 

bill. 

On  lofjking  at  these  clauses  of  Mr*  Chaplin's,!  ara  astounded 
to  find  that  the  provision  which,  in  ray  mind,  is  by  far  the  most 
important  one  has  been  entirely  omitted ; — viz.^  the  regular  and 
constant  inspection  ami  supervision  of  all  parts  of  the  water- 
supply — from  source  to  distribution. 

Insteatl  of  that  the  taking  and  examination  of  sanaples  is 
entirely  relied  upon  for  the  detection  and  prevention  of  pollution. 

Combined  with  thorough  and  regular  inspection  of  tne  water- 
supply,  it  is  true,  chemical  anrl  bacteriological  analysis  can  be 


of  great  service,  for  they  can  give  indication  of  pollution  which 

ly  by  inspection,  ^M 

If  relied  upon  alone  they  give  a  false  sense  of  security.  ^^ 


could  not  be  detected  merely  by  inspection. 


Even  if  the  analyses  were  made  daily  they  would  not  enable 
us  to  prevent  |iollution,  they  can  only  detect  the  pollution  after 
it  has  taken  place. 

As  a  rule  water-borne  outbreaks  of  typlioid  fever  occur  ^^ith 
explosive  violence;  so  that  most  of  the  victims  have  imbibed 
the  poison  before  the  alarm  conveyed  by  the  means  of  analysis 
can  possibly  save  them  from  infection- 
It  is  to  he  hoped  that  these  reforms  will  be  carried  out  as 
soon  as  possible,  and  that  the  serious  omission  with  regard  to 
inspection  will  be  remedie<l 

1  trust,  however,  that  amidst  the  agitation  which  springs  out 
of  recent  calamity  and  alarm  the  old  standing  evil  will  not  be 
forgotten ;  that  the  nation  will  awake  to  a  sense  of  the  disgrace, 
loss,  and  danger  which  nnist  always  exist  as  long  as  this  foul 
and  illegal  polhition  of  onr  streams  is  suffered  to  continue. 

If  the  idea  of  constituting  joint  committees  to  contixd  whole 
watersheds  or  groups  of  streams,  according  to  circumstances  and 
convenience,  be  approved  of,  I  appeal  to  the  Institute,  to  this 
Congress,  to  all  concerned  in  the  health  and  welfare  of  the 
nation,  to  do  all  tliat  is  possible  to  urge  the  Local  Government 
Boanl  tliat  they  sliall  give  everv*  facility  and  encouragement  for 
the  formation  of  such  joint  conunittees.  But,  above  all,  I  hopt* 
and  trust  tliat  you  and  all  who  are  so  concerned  will  givo 
cordial  support  to  the  Eivcrs  Pollution  Prevention  Bill  by  which 
the  defective  Act  of  1876  will  be  amended,  and  through  which 
we  may  hope  eventually  for  the  total  abolition  of  the  pollution 
of  our  streams  and  rivers  throughout  the  United  Kingdom. 


POPULAR  LECTURE, 

Br  ALEX.  HILL,  M.A,Camb.,  M.D.,  M.RCS.,  J.P., 

blaster  of  Downing  College,  and  Vic^-Cliancellor 

of  Cambridge  University. 


UNNATURAL  DEATHS, 

ABSTRACT. 

Dr«  Hil.1,  said  that  the  normal  longevity  of  human  life 
probably  might  be  put  at  liH)  years.  Yet  the  average  longevity 
in  England  and  Wales  was  less  than  fifty.  Of  every  million 
babies  bom  in  England  and  Wale^  30,000  would  die  a  violent 
death  by  crime  or  misadventure,  about  the  same  number  would 
die  of  that  mysterious  disease  of  which  we  knew  so  little  that 
we  could  hardly  regard  it  yet  as  preventible  cancer,  while 
240,000  would  die  of  diseases  which  we  knew  now  to  be 
absolutely  preventible  because  they  were  infectinus— that  ia, 
due  to  germs.  Practically  a  quarter  of  all  the  children  bom  in 
England  and  Wales  would  die  from  absolutely  preventible 
causes.  If  the  practice  of  hygiene  were  only  on  a  level  with 
its  science,  the  average  longevity  would  be  raised  at  once  from 
fifty  to  sixty-five,  A  large  number  of  diseases  were  due  to 
individual  mismanagement  of  the  system.  Nearly  ail  of  these 
were  due  to  mistakes  in  feeding  and  drinking.  He  was  not  a 
teetotaler,  and  he  was  not  a  vegetarian^  but  if  a  man  could  not 
take  alcohol  without  becoming  a  drunkanl  he  had  better  beearae 
a  teetotaler,  and  if  be  could  not  check  his  appetite  for  mmtL 
until  gout  had  him  in  its  clutches,  be  had  verf  mack  better  be 
a  vegetarian.  A  Frenchman^  as  soon  asa  the  Asvoiir  ceamed  to 
make  an  impreaaton  upon  bta  pabte,  ceased  eating;  an  English^ 
man  liked  to  eat  in  crfer  to  eiiJQj  the  feeling  of  rppletion. 
Fastidiousness  favoBBBil  mmieaAm,    A  sensibk  clock  might 
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have  qualms  as  to  wliat  would  happen  if  it  were  tiot  wound  up 
at  the  proper  tlnie,  hut  it  would  never  during  the  course  of  the 
day  give  its  peuduhuu  a  sudden  jog,  Tiiat,  after  all,  was  the 
effect  of  a  ni]>  of  spirit  taken  hetweeii  meals. 

Why  were  these  diseases,  if  pre  vent  ibie,  not  j)revented  ? 
Oiir  knowledge  was  very  recent — scarcely  ten  years  oh  I  some 
r(f  it.  Tlie  goo<l  time  wasj  earning,  l>ut  it  would  not  come  until 
both  the  medical  oliicers  and  the  jniblic  had  u  clear  and  |>erfect 
realisation  of  the  germs  which  produced  disease.  8t-  Peter 
spoke  of  *'the  adversary''  as  a  roaring  lion,  but  if  he  had  lived 
in  these  days  he  would  probably  have  compared  him  to  a 
microbe. 

The  Lecturer  showed,  with  the  aid  of  lantern  eulargements, 
how  these  '* criminals'^  were  caught  and  caged,  and,  like  human 
criminals,  photograjthed  in  order  that  ])atb<»logists  might  learn 
their  liubits,  and  discover  how  to  prevent  them  from  doing 
f  urtlier  mischief.  He  also  spoke  of  the  part  the  white  corpuscles 
of  the  blf>od — 1.70  millions  of  living  creatures  in  every  man  or 
woman — played  in  capturing  and  destroying  the  germs  uf  ^_ 
disease.  Showing  the  typhoid  fever  germ,  he  said  that  such  &^H 
germ  ought  no  longer  to  be  in  existence.  There  were  some^^ 
diseases  which  we  could  not  trust  our  white  corpuscles  to 
o^ercotue — cholera,  tlie  plague,  and  typhus,  for  instance. 
Another  was  responsible  for  120,000  deaths  out  of  every 
million — tuberculosis,  winch  appeared  in  various  forms,  according 
to  the  part  it  attacked.  The  disease  was  infectious,  and  the 
only  way  to  secure  oneself  against  it  was  to  shun  sources  of 
infection.  To  those  who  had  to  nurse  consumntive  patients^ 
tlie  best  protection  was  ventilation  and  disintectiou.  The 
disease  was  nut  hereditary,  although  some  people  exhibit  a 
constitutional  tendency  to  take  it* 

One  important  source  of  infection  is  milk;  for  it  appears 
that  cows  kept  in  byres  are  extremely  liable  to  tuberculosis. 
One-third  of  the  cows  from  which  we  derived  our  milk  supply 
were  tuberculous,  and,  as  the  milk  was  nnxetl,  one-half  of  the 
milk  was  infected.  He  alw:tys  boiled  bis  milk,  but  he  could 
not  hoil  the  butter.  The  rush  to  Berlin  when  Koch  discovered 
his  "cure"  was  one  of  the  grimmest  mistakes  in  the  history  of 
medicine.  Tubercuhu  could  not  cure  consumption,  but  a  tuber- 
cnlous  patient**  reacted"  to  it.  Thus  it  could  he  made  a  means 
of  detecting  the  disease.  In  Denmark  it  was  used  in  the  byres; 
the  cows  which  ** reacted''  were  separate  1  from  the  healthy 
uues,  and  their  calves  were  fed  upon  the  milk  of  the  latter 
until  the  disease  harl  been  almost  stamped  out  in  that  country. 
He  could  promise  a  fortune  to  any  dairy-farmer  who  would 
take  a  similar  course,  and  ^^npply  milk  guaranteed  to  come  from 
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ch  had  been  tested  by  competent  Veterinary  Surgeons 
1  not  to  react  to  tuberculin.  Tuberculosis  was  of  slow 
ent,  and  the  infection  might  not  be  discovered  until 
f  ter  it  took  place. 

talked  of  consumption  being  brought  on  by  a  chill.  To 
ay  disease  being  aue  to  a  chill  was  stuff  and  nonsense, 
said  "  a  chill  *'  when  they  did  not  know  what  to  say, 
x)ple  used  to  talk  about  the  evil-eye.  The  chill  might 
tention  to  the  dis'ease,  or  even  be  the  cause  of  its 
e  manifestations,  but  it  never  caused  it. 
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CONGRESS  AND  EXHIBITION  AT 
BIRMINGHAM. 


k. 


Keport  of  Closing  Meeting, 

The  closing  meeting  of  the  Congress  was  held  on  September 
30th,  Sir  Joseph  Fayrer,  BarL,  K.C.S.L,  M.D.,  "  '^     '^  "  "^ 


FJiS.,  in  the  Chair. 


LL.D.,  Q.H.P., 


The  Cliairmaii  read  a  letter  from  Sir  Henry  W.  Aclaod, 
Bart»,  KXIB,,  F.RS.,  regretting  thnt  he  was  too  ill  to  have 
attended  the  Congress,  and  urging  tlie  interest  of  the  Congress 
in  establishing  at  Oxford  facilities  for  the  training  of  Univer- 
sity men  specially  for  Pnbhc  Health  Work  in  India, 

Reports  of  the  work  done  in  the  different  Sections  and  Con- 
ferences of  the  Congress,  and  the  Re  solutions  passed,  were  read 
by  the  res[>ective  Secretaries,  and  the  Resolutions  were  referred 
to  the  Council  of  the  Institute  for  consideration. 

Proposed  by   Sir  Joseph   Fayrer,    Bart.^  ICCSJ.,  F.E,S., 

seconded  by  Major  Lamorock  Flower  : — 

Besolted — **  That  the  Sanitary  lotttituta  and  membera  of  the 
•Congress  tleKire  to  express  tlieir  most  sincere  thanks  to  the  Eight 
Hoik  the  Lord  Mayor  and  to  the  Lady  Majoi-esa  and  the  Corporation 
of  Birniingham,  fur  the  conlia!  manner  in  which  the  Congress  has 
been  received,  and  for  the  personal  kindness  and  hospitality  extended 
to  the  members/' 

Proposed  by  Alderman  W<  Cook,  J,P.,  seconded  by  Dr, 
J,  F.  J.  Sykes:— 

Resolted— "That  the  hearty  thanks  o£  The  Sanitary  Institute 
and  the  Congress  be  presented  to  the  Council  and  Managers  of  the 
Mason  University  College,  and  the  Birmingham  and  Midland  Insti* 
tyte,  for  their  courtesy  in  placing  at  the  disposal  of  the  Congreflt  ] 
handsome  and  suitable  buildings  for  the  various  meetings/' 

Proposed  by  Dn  George  Reid,  seconded  by  Mr.  K  G* 
Mawbcy : — 

Resdlyed — **  That  the  hearty  thanks  of  the  members  of  the  Con- 
gress be  givt^n  to  those  who  have  so  kindly  shown  hospitality  at 
private  receptions,  by  privileges  accorded  to  members  at  the  various 
Excursions,  which  have  added  so  gi-eatly  to  the  pleasure  and  enjoy- 
ment of  the  meeting/' 
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Proposed  by  Dr,  Busliell  Anningson,  seconded  liy  Dr.  11.  K» 

Kenwood : — 

Bl0OLTBl^ — **  That  the  earnest  thanks  of  the  Congress  are  due  to 
the  Local  General  Committee,  the  various  JSub-Committees  and  Loeal 
Secretaries,  for  their  arduous  labours  in  their  several  depart ments^ 
and  for  their  unremitting  exertions  in  carrying  out  the  many  details 
in  the  organizftrion  of  the  Congress,  uhicli  have  culminated  in  such  a 
duccessM  meetini^/* 

Proposed  by  ili*s,  Bassett,  seconded  by  Mr.  W.  Bayley 
Marshall ; — 

Bksolteo^ — '*  That  the  thanks  of  this  meeting  are  due  to  the 
members  of  the  Press  for  the.  reports  wbich  have  been  published  of 
the  proceedings,  and  which  are  largely  instrumental  in  the  dissemi- 
nation  of  the  teachings  of  the  Congress/' 

Proposed  by  the  Right  Hon.  the  Lord  Mayor,  seconded  by 
Councillor  Lloyd : — 

"That  the  cordial  thanks  of  the  Congress  be  hereby  nresented  to 
the  President,  Sir  Joaepb  i'ajrer,  Bart.,  K.CS.I.,  F.R.S.,  for  the 
interest  and  courtesy  he  has  displayed  in  presiding  over  the  Congresa 
and  attending  the  numerous  meetings/' 

The  total  number  of  tickets  issued  was  1977  (see  report  on 
page  486)« 
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A^VARDS. 


Bill  Buildings^  Loadoo,  B 
Cbfmkmk  in  Soloids  for  Wi 


HiQ  Buildings,  LoDdan, 

41  Haiwocsw  Iasl,  04*  OionoQ  Street,  London, 
^CmlT^miiAmimmhad  Liquor. 
llomnwiDfc^  mmr  Birmingham. 


Tta  Cjuixfli  Eouim  Wabi  €a^  Btlvtoi^  Staf  s. 

£««mIM  Gwi  Iiw. 
J.  DfersfW  A  SaBiB»  Lzsw  1-17,  Homidsdiicb,  I^ndos,  £X*. 

r^iiiM  fliMtiwIiii  1  Fdt^. 
1.  DmoM  41  Ston»  Lt^.«  147«  Hoondsditcltf  London,  £,€. 

^SfmSn*  n«iKBf¥  Disinfi?cting  Apparatus. 
TwMMTmtamsm  Ttxrwomr  Cci^  Ferrrbridge,  Torks. 

J.  Sw  FiT  ^  ^tprai,  Lm,,  Uokm  Street,  Bristol,  _ 

HrsiiB  ^  Li^^JLSTKR,  47,  Ticfcorim  Street,  London,  S.W. 

Shone*s  HTdit>-Pneuiiiatic  Ejector. 
Hjochs,  Lidu*4.  St,  Mary  Axe,  London,  E.C. 

Aotonntic  Water  Sterili>er. 
J.  Simr  Jb  C<x,  Vernon  Works,  Oldham. 

MerruTT  Gas  GoTemor. 
JaSw  K  Webb,  5:i,  Queen  Victoria  Street,  London,  E.C. 

Vaillard  Desmaroux  Water  Steriliser. 
WiusoN  &  Stockall,  County  Ambulance  Works,  Bury,  Lancashire. 

Brougham  Ambulance. 
Wilson-  vt  SiocEAiaL,  County  Ambulance  Works,  Bury,  Lancashire. 

Accident  Ambulance. 

BRONZE  MEDALS. 
Thx  Adama^^  Go.,  Ltd.,  6,  Commercial  Street,  Birmingham. 

Adamant  Plaster  for  Walls  and  Ceilings. 
AnAMs  ^  Co.«  York. 

Wedge  Disc  Valve. 
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Ak&ators,  Lti>.,  Broad  Street  Avenue,  London,  E,C. 

MetbcMia  of  Aerating  Water  by  meani  of  Compressed  Carbon 
Dioxide. 
Abkinstall  Bboihe&s,  Milk  Street,  Birmingham. 

Simplex  Cjuder  Sifter. 
A.  BoAKE,  lioBEHTS  <&  Co.,  Ltd  ,  Stratford,  London,  E. 

Liquid  Sulphur  Dioxide  for  Disinfection, 
B&iOK,  Pate,  Bueke  &  Co.,  15,  Wall  brook,  London,  E.C. 

Petanelle  Fabrics* 
BtTEN  BnoTEEus,  2:i^  Charitig  Cross,  London,  S.W. 

Expanding  Draia  Stopper. 
BtTAT,  BouLTON  *&  Haywooo,  Ltd.,  G4,  Cannon  Street,  London,  E.C. 

Eapid  Mixer  for  Liquids. 
Calle5D£Ii  &  Mo.xTGOMEitY,  1 1,  Victoria  Street »  Lond OH,  S.W. 

Calender  Pure  Bitumen  fur  Linings. 
The  Caxnok  Houxiw  Ware  Co,,  Ltb.,  Biltston,  Staffs. 

"Perfect"  StrMning  Cover  for  Cooking  Utensils. 
The  Cax50X  Hollow  WAftE  Co.,  Lti>.,  Bilaton,  Staflfs. 

The**  Chef"  Gas  Cooker. 
Chemists'  Aerated  and  Mineral  Water  AasocL^Tioxa,  Ltd.,  The 
Eock  Spring  Works,  Cheston  Eoad,  A^toii,  Birmingham, 

Aerated  Waters. 
CLi^K-'s  OrriMiis  Coffee  Co.,  Ltu,,  Queen's  Eoad,  South  Lambeth, 
Xiondon,  S.W. 

Whitehead's  Automatic  Tap*!,  for  drawing  off  liquids, 
Datis  Gas  Stove  Co.,  Ltd,,  Camber  well,  London,  8,E, 

Automatic  Gas  Stove, 
A.  K.  Dean,  Ltd.,  Corporation  Street,  Birmin*^ham, 

Low  Pressure  Ventilating  liadiatur. 
A.  E.  Dean,  Ltd.,  Corporation  Street,  Birmingham. 

Pibrous  Plaster. 
J.  DocKETX  &  Sons,  Ltd.,  Burnlej,  Lanes. 

Louvre  Air  Bricks. 
J.  DrcKETT  &  Sons,  Ltd.,  Burnlej,  Lanes. 

Enamelled  Glazed  Urinals. 
EcLiPSl  Beass  and  CoFPEit  Co.,  Ltd,,  Harrison  Rd.  Works,  Halifax. 

Jackson's  Self-Feeding  W^ater  Boiler* 
Faerer,  Barber  &  Co.,  36,  Cannon  Street,  Birmingham. 

The  **  Helliwell  "  System  of  Glazing. 
Fabber,  Barber  &  Co.,  3<5,  Cannon  Street,  Birmingham. 

Combined  Sink  and  Lavatory, 
Formalin  Hioiemc  Co,,  U,  St.Mary-at-Hill,  London,  E.C. 

FormaHn, 
GjOfEBAL   iNSTinmON    FOR    THE   BlIND,    BlRMINGltASt,    Edgba?itot», 

Birmingham. 

Adaptation  of  the  Braille  System  to  Phimetic  Eeporting  for  the 
Blind. 
W.  Glover  &  Sons,  Ltd.,  Eagle  Works,  Warwick. 
New  Botary  Watering  Van. 
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W.  Hahhtman  &  Ok,  Lti*.,  Fenklc  Street,  Newcastle-oa-Tj^ 

Floor  ChaanclB,  with  Sockets  for  Waate  Pipes.  ^ 

W,  HAsmifAir  Jb  Oj,,  Ltd,,  Fenkle  Street,  Kewcastle-on-Ty 

B&rroEi's  Channei  Bends,  made  to  po^a  a  Dmia  Plug, 
A-  HcrOEia,  88,  Moor  Street,  BirmitighiitD, 

Biicaitit. 
G,  J.  HtrrcHtKGS,  94,  Cltn-kenweO  Boad,  Loadan,  E.C. 

HutohiugH*  Food  Steamers, 
0.  IftLBB  &  Co,,  Bear  Line,  Southwark^  Ijondon,  S,K. 

Tube  Weils. 
Jetbs*  Sanitabt  CoKPOirNDS  Co-j  Ltd,,  64,  Cknnon  St,,  London, 

Jey^et'  Fluids 
JamIB  Jo^fsa,  317,  Albert  Road,  Aston,  BirminghaiQ, 

Beversibie  Window  with  Lines  and  AVeigUU, 
E.  N,  KswiroETKr  &  Co.,  Alpha  Works,  Oldham, 

Paragon  Washer,  Wringer,  and  Mangle, 
E.  N.  KtswoBTav  &  C'O,^  Alplm  Works,  Oldham. 

"Equipoise"  Wringer,  Mangle. 
Bernaed  Kuior,  3(J,  tSL  Marv-at-Hill,  Liondon,  E-C. 

ChinosoL 
LsiDS  Abt  Potteey  A5D  TiLE  Co.,  Leatblej  Koad,  Leeds. 

Wall  Decorations  iu  Leeds  Faience. 
C,  A,  Like,  Burlington  Chambers,  New  Street,  Birmingham. 

Willesden  Paper. 
C.  A.  Line,  Burlington  Charaibers,  ^©w  Street,  BLrmingham. 

Tjneca^itle  Canvas. 
Mellir^s  Food  Co.,  Ltd*,  Peckham,  Loitdon,  8.E, 

Mellin's  Food  for  Invalifl,^, 
Mould's  Patent  Boilbb  Bath  CJo.,  3,  Union  Passage,  Birmingham 

Boiler  Bath. 
Newton  Chambees  &  Co.,  Thorncliffe,  Sheffield. 

Izal. 
Gates  &  Green,  Ltd  ,  Halifax. 

Glazed  Stoneware  Manger. 
Gates  &  Green,  Ltd.,  Halifax. 

Salt-Glazed  Wash -Tub  and  Eubber  combined. 
Parker,  Winder  &  Achuroh,  Ltd.,  Broad  Street,  Birmingham 

Jones'  Combination  Bath. 
Parker,  Winder  &  Achuroh,  Ltd.,  Broad  Street,  Birmingham 

Ventilated  Hot  Closet  for  Eagle  Stove. 
W.  Parkinson  &  Co.,  Bell  Bam  Eoad,  Birmingham. 

Penny-in-the-Slot  Prepayment  Gas  Meter. 
Pendleton   Sanitary  Engineering  Co.,  Leaf  Square,  Pendlet 
Manchester. 

Dr.  Quine's  Ashbin. 
W.  W.  EoLSTON,  120,  Pope  Street,  Albion  Street,  Birmingham. 

Thermometer  for  Hospital  Wards. 
EowB  Bros.  &  Co.,  City  Lead  Works,  Clement  Street,  Birmingha 

Lead  Pipe  made  in  any  length. 
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Sanitabt  VfiJfTiLATisfa  SrxDiCATE,  40,  Lower  Orraond  Quay,  Dublin. 

W*C.  Ventilating  Fan,  worked    by  High  Pressure   i:iupply  to 
Flushing  Cistern. 
ScuwKPPEs,  Ltd.,  ColwaJl,  Malvern. 

Aerated  Waters. 
Shaxks  ifc  Co.,  Barrhead,  N.B. 

'*  Perfec^to ''  Ijavatory. 
Sharks  &  Co.,  Barrhead,  N.B. 

"  IVrfecto"  Bath. 
Silicate  Paikt  Co.,  Ltd.,  Charltun.  Lundun,  S.E. 

*'Duresco." 
South  ALL  Brothers  &  Babclat,  Lower  Priory,  Birmiugham. 

Aerated  Waters  prepared  from  Distilled  Water. 
Stbam  Caabiage  «to   Wagon  Co.,  Homelield,  Ch  is  wick. 

Steam  Tip* Wagon, 
Stock.  Soys  <Sfc-  Taylou,  Berkeley  Stret-t,  Birmingham . 

Hydraulic  Ham  with  Talve. 
SuMMEEsCALES  &  Cc,  Fhoeiiix  Foundry,  Keighley,  Yorks. 

Improvtd  "  Chiilleiij^e  '*  Ironing  Machine. 
SuMMEnsCALES  &  Co.,  Phtenix  Foundry^  Keighley,  Yorks. 

Washing  Machine  for  Disinfecting  under  Sterim  Pressure. 
Sutton  &  Co..  Union  Pottery,  therseal,  neiir  Ashby-de-lji-Zonch. 

Green*8  W jvurst  Chanut-ls  and  Inlets  for  Manholes. 
Twtfoud'^  Ltd.,  Han  ley, 

**  Axis  "  Water  Closet,  with  screw  hrasis  joint, 
Twtford's  Ltd.,  Han  ley 

Triple  Vegetable-Sink. 
Twtford's  Ltd.,  HanJey. 

'*  LJeal  *'  Sink  in  two  cooipartments, 
Uhtted  Alkali  Co.,  Ltd,  Uaskell  and  Deacon  Works,  Widnes. 

Chloros. 
TiMBos  Ltd.,  130,  Queen  Victoria  Street,  Londont  E-C. 

Concentrated  Vimbos* 
Whitelt  Health  Exebciskr,  I^td.,  29,  Mahby  Street,  Bermondsey, 
London,  S.E. 

**  Whiteiy  "  Exerei^ier, 

DEFERRED    FOR    PRACTICAL    TRIAL. 
Wm.  Thomas  Allex,  Wliitehouae  Street,  *\^ton  ltd.,  BirmingUam. 

Automatic  Flushing  Tank. 
T.  Abh  &  Co,,  H7,  Cannon  Street,  Birmingham, 

'*  Acme  "  Ventilator. 
A,  Bas&aclough  &  Co^  Ltd.,  Eureka  Lead  Works,  Heckmondwikc. 

Eureka  Lead  Water-pipe. 
A*  BoAKE,  Koeeets  &,  Co.,  Stratford,  R 

Lomr  Disinfectant. 
BuEN  Bbothbbs,  23,  Charing  Cross,  London,  S,W, 

Steam  Heater  for  Hot-water  Warming  and  Supply, 
Bimif  BaoTHEES,  23,  Charing  Cro*o,  London,  S.W. 

A   Court  A  Binnfs  System  of  Hot-wat«sr  ^  ^i  ^vi^H . 
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J.  DccrEJETT  &  Soy»  Ltd.,  Burnlev,  Lanes, 

Automatic  Grea&e  Fins  her  > 
J.  DtCKKCT  ^  So5j  Ltd  ,  Buralej  Lanes. 

Automatic  Syphon  Ciitem, 
Eteehb  &  Co,,  L^D,,  27,  Drury  Lane,  London,  W-C. 

Automatic  Flushing  Tank. 
Faeb£&,  Baebbr  &  Co,,  36,  Cannon  Street,  BirmingbAm. 

Automatic  Flutbing  Tank. 
H^oais  &  LAifCJurrEK,  47,  Victoria  Street*  London,  S.W* 

Fischer  System  of  Water  Filtration* 
Geo,  Jbkkings^  Palace  Road,  Lamteth,  Londoni  8-E- 

Buplex  Supply  and  Sanitary  Waste  Valve- 
G,  jEtTNiKGB^  I'atace  Wliarf,  Lambeth, 

Joinder  for  Branch  Brains- 
Feeij  LoMJtx,  27,  Fretjumn  Street,  Birmingham, 

*^  Viking  *'  CondeUBetl  Milk. 
Ma^hfisld  Pati>'ts  Co.,  Que^n  Street  Chambefi,  Mansfield,  NoW 

Chimney  Pot.  J 

Manshelu  pAtKXTs  Co.,  Queen  Street  Chambers,  I^nsfield,  >ot( 

MauHlielil  "^^entihitor,  I 

Mabtin£au,  Beambs  tk  J^Lvpd.ET,  Hollo  way  Hiefid,  BIrmingbam, 

Pullen  1  **  Scorcher  ''  Faint  l^amp* 
FAiiiu£E,  WiKHEE  &  AcHUEcii,  Lxn.,  Broad  Str&et,  Binningliam. 

"  Victoria  "  Ventilator.  | 

Parker,  Wixi>be  &  Ackuech,  Ltu,,  Broad  Street,  Birmingham. 

**"  Em  press  "  Ventilator.  | 

Parker,  Winheu  *&  Achitegh,  Tjtd.,  Broad  Street,  Birminghanu 

"  Standard  "  Ventilator. 
A.  Pickles  &  Co.,  City  Soap  Works,  WakeBeld. 

Hammond's  Drain  Tester. 
Plant  &  Co.,  66,  Dale  End,  Birmingham. 

Zinc  Hoofing. 
PnoTENE  Co.,  Ltd.,  36,  Welbeck  Street,  London,  W.  ^ 

**  Protene  "  Food. 
Septic  Tank  Syndicate,  7,  Bedford  Circus,  Exeter. 

"  Septic  "  Tank. 
Shanks  &  Co.,  Barrhead,  N.B. 

Non-concussion  Taps. 
G.  Skby  &  Co.,  Wilnecote  Works,  Tamworth. 

Spiral  vent  Chimney  Top. 
Stbrilitb  Filter  Co.,  15,  Hayroarket  Street,  Bury. 

Sterilite  P'ilters. 
Sutton  &  Co.,  Union  Pottery,  Overseal,  near  Ashby-de-la-Zoucb. 

Quarries  for  Heating  Drying  Sheds. 
Twyford's,  Ltd.,  Hanley. 

"  Twycliff  "  Syphon  Closet. 
J.  E.  Webb,  62,  Queen  Victoria  Street,  London,  E.C. 
Excel "  Silver. 

HENEr   LAW,    Chairman  of  Jtudgei. 
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ENGLISH  SANITARY  INSTITUTIONS  EEVIEWED.* 

It  is  with  great  pleasure  that  we  again  refer,  in  the  pages  of  the 

Journal  of  The  Sanitary  Institute,  to  an  historical  work  of  lasting 

Jl^portance,  the  first  edition  of  which  appeared  at  the  end  of  18S9. 

Two  or  three  years  before  that  date  the  Institute  liad  undertaken  the 

Jj^k    of  reproducing  Mr.  Simon's  "Keports" — made,  first  as  the 

^edical  Officer  of  the  City  of  London,  and  afterwards  as  Medical 

Officer  of  the  Privy  Council.     These  two  volumes  of  "  Public  Health 

^^ports''  form  part  of  the  classical  literature  of  the   student  of 

^^uitary  science,  taken  in  conjunction  with  the  volume  now  issued 

Iv^  ^te  second  tinie.     It  would  no  doubt  be  difficult  to  find  auiong 

the  fellows  of  the  Institute  any  who  are  not  already  acquainted 

^^th   the  works  of  so  great  a  writer  on  the  medical  sciences  nlated 

^   the  preservation  of  the  public  health  as  Sir  John  Simon,  F.K.S. 

^**t  fop  the  benefit  of  those  who  have  become  associated  witli  the 

^^^titute  daring  the  last  ten  years,  it  is  highly  desirable  that  pro- 

'J^ment  attention  should  be  drawn  to  literature  which  deals  with 

f^ojects  of  the  most  profound  importance  to  the  State;   for  it  is 

^^d^ed  as  an  official  statesman  that  we  must  regard  the  first  medical 

^^y^is^r  of  Her  Majesty's  Government,  when  we  come  to  consider  the 

'*ifltx^nce  of  his  work  and  teaching,  and  when  we  claim  for  his  pro- 

*^^^ion8  the  place  which  is  due  to  them  among  those  of  his  greatest 

^^"^^^^mporaries. 

English  Sanitary  Institutions'*  may  be  said  to  consist  of  two 

'^^*^^.    The  first  comprises  chapters  whicli  have  been  described  by 

rj^^^^ent  men  and  readers  of  all  kinds  as  *'  fascinating  **  in  charactt^r. 

-■-  *^5>^e  on  "  Post  Mediaeval   Engknd "  and  "  New  Momenta "  are 

^'^^^'teii  in  the  style  which  we  most  admire,  with  the  same  simplicity, 

*^^^^^r,  and  beauty  of  language  as  that  which,  half  a  century  ago,  cora- 

^^U^sd  the  attention  of  the  nation  to  the  gospel  of  "  religion  of  mutual 

^^1  pfulness."    These  are  chapters  which  should  form  part  of  the  higher 

^■•^^^tion  of  every  youth  at  the  Universities  and  elsewhere  amongst 

"^**^€rli8h  speaking  peoples.    The  passages  describing  the  life  of  Francis 

?J    -^sisi  and  his  times,  and  those  which  depict  the  work  of  John 

^^>yard,  are  masterpieces  of  our  language ;  indeed  the  whole  of  this 

^ction,  which  comprises  176  pages,  fonns  one  of  the  most  interesting 

*^^rical  works  that  have  been  written. 
^^,  T  ^©  major  part  is  devoted  to  the  reign  of  Queen  Victoria,  during 
^/^ch  period  Sir  John  Simon  and  his  coadjutors  on  the  Privy  Council 
^^  ^he  Local  Qt)vemment  Board  took  such  a  prominent  part  in  the 
|.j^^Opment  of  those  Institutions,  which  Sir  John  himself  undertakes 
formidable  task  of  reviewing.     Of  this  part  of  the  book  it  may 

an^  ^Oglish  Sanitary  Institutions  Reviewed  in  their  course  of  Development, 
^ff>  ^  some  of  their  Political  and  Social  Relatious.    By  Sir  John  bimon, 
•***,F.BJ8.    Second  Edition.    Smith,  Elder  &  Co. 
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safelj  be  observed  that  it  is  very  fortimate  it  has  been  written.    At 

the  same  time  it  would  be  impossible  for  us  at  present  to  attempt  to 
appreciate  its  full  value.  We  are  living  in  a  different  age  to  that  in 
which  JMr.  Simon  did  his  chief  Hft;  work,  and  are  therefore  the  less  able 
to  \iew  the  subject  matter,  which  he  treats  with  80  much  care,  entirely 
from  his  stiindpoinL  Nevertheless,  as  we  have  already  observed,  it 
ia  for  the  statesman  or  ruler  that  the  former  chief  medical  officer 
now  writes,  it'or  this  reason  we  think  tbat  in  these  days,  when 
public  health  consideiMtinna  are  becoming  more  and  more  subordi- 
nated to  the  exigencit  s  of  '*  Party/*  a  work  so  full  of  information 
re5I>ectin^  our  sanitary  legislation,  and  the  way  in  which  it  arose, 
should  be  studied  by  all  politicians  and  representatives  of  local 
government  iti  every  department,  as  well  as  by  thos«  who  from  their 
position  can  do  so  much  to  tbrai  nound  public  opinion. 

**  English  Sanitary  lusititutions"  is  a  volume  which  all  workers  in 
local  government  and  health  service  should  possess,  and  it  should  be  i 
m-ce&sible  to  the  public  at  every  library  maintained  by  the  rate's. 
The  value  of  the  present  issue  is  enhanced  by  the  addition  of  tv*o 
very  important  Essays,  entitled  respectively  *'  Ethical  Belations  of 
Mao,'*  and  *^  Charitable  Bequests  Forbidden  bv  Law," 

E.  S. 
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ARTICLES    llELATING    TO    PUBLIC    HEALTH, 
Appaartng  lo  tie  chief  British  and  Foreign  Journals  aid  Transactions.* 

AK^tracts  of  Titles  clajiHtfied  m  this  List  nmler  the  following 

headimjH : — 

Science  In  Relation  to  Hygiene  and  Preventive  Medicine. 

Hygiene  of  Special  Classes,  Trades,  and  Professions. 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 


Science  in  relation  to  Hygiene  and  Preventive  Medicine. 

CAMErtON,  Sir  Ciiaiiles  A.^  M.D»,  D.IML     Presidential  Ad- 
dress, Congress  of  Royal  Institute  of  Foblic  Health,  Dublin. 
The  Journal  of  State  Mtdicifte^  September,  1898,  p.  H89. 
Deals  with  the  causes  which   raise  the  urban  death- rat^si  above 

those  of  rural  districts;  the  state  of  the  public  health  in  Dublin; 

dweUmga  for  the  poor ;  and  the  prevalence  of  enteric  fever  in  Dublin, 

♦  A  list  of  Biib-heaijiDga  h  g}yen  on  jMiRe  2S«,  ftnd  a  Hat  of  the  Jouroali 
from  which  the  Titles  are  selected  is  given  on  pRge  *dO^, 


ARTICLES  OK   PUBLIC   HEALTH.  475 

Grtmshaw,  T.  \V.,  C.B.,  M.A.,  M.D.     The  Relations  between 
Preventive  Medicine  and  Vital  Statistics.     The  Journal  of 
State  Medicine,  September,  1898,  p.  406. 
Shows  the  necessary  connection  between  vital  statistics  and  pre- 

Tenti  ve  medicine,  and  indicates  the  main  application  of  vital  statistics 

•8  tests  of  the  h€»lth  of  communities. 

Kelly,  R.  J.,  Barrister-at-Law.  The  Existing  Law:  its 
possibilities.  The  Journal  of  State  Medicine,  October,  1898, 
p.  498. 

Stafford,  T.  J.,  M.D.  The  Sanitary  Acts  and  their  Ad- 
niinistration  in  Ireland.  The  Journal  of  State  Medicinej 
September,  1898,  p.  426. 

^GREGOR,  Alex.,  M.D.,  M.R.C.P.    The  Vitality  of  the 
I^iphtheria  Bacillus.     Lancet,  March  12th,  1898,  p,  716. 
-'Uustrating  the  presence  of  the  diphtheria  bacillus  long  periods 

wer  recovery  from  the  actual  disease,  and  in  the  absence  of  any 

face  of  throat  ailment  remaining. 

PB?'^  Professor  K  Sur  rentrainement  des  Bactires  par 
^  fiau  Souterraine.  Xa  Technologie  Sanitaire,  Sept.  1st,  1898, 
P-  57. 

.  ''^  otes  of  experiments  of  the  passage  of  bacteria  through  the  soil 
'^ffrortxid  water  (micrococcus  prodgiosus  and  "  Vibrious  luisants"). 

^^»iH0OK,  K  F.,  M.D.;  Wilson,  L.  B.,  M.D. ;  McDaniel, 

.^•»   3iI.D.,  and  Adair,  J.  H.,  M.D.     Bacillus  Diphtheria  and 

V?   Varieties  in  Schools  where  disease  was  endemic.     British 

^^J^ical  Journal,  April  16th,  1898,  p.  1008. 

•  ^^^t;«  unable  to  account  for  disease  from  local  conditions.     Urge 

bro    **^^^^  of  bacteriological  examination   of  throats   of    persons 

Q^^^^t  in  contact  with   the  disease   on   at  least  two  successive 

IJJ^^^Ons ;  also,  that  patients  while  suffering  and  while  convalescent 

^•^^,  where  possible,  be  quarantined  singly. 

^^BIDGE,  W.,  M.B.     Hygiene  in  Plaorue.     The  Journal  of 
y^<^ie  Medicine,  July,  1898,  p.  299. 
gy^^^icating  the  measures  which  should  be  taken  to  arrest  the  pro- 
^^^  of  the  disease. 

^^^ARD,  Thomas,  M.D.,  F.R.C.P.      Cases  Illustrating  the 

"^^fective  Origin  of  Infantile  Paralysis.     lancet,  March  26th, 

-"^898,  p.  847. 

Itv^^^  related  in  which  feverish  symptoms  have  preceded  the  para- 

K^^^   symptoms,  and  instances  in  which  several  cases  of  the  disease 

^^  oocimred  at  the  same  time  and  in  the  same  locality,  both  factf 
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indicating  the  presumpHon  "that  infantile  paralysis  ma«t  be  classed  ] 
amongst  infective  dlaeaeea/* 

Meyer,  Surgedx-Caftain  C.  H.  F.     Pktgue  Experiences  at 

Hnbli.     Lancet,  April  ind,  18i»8,  p.  937. 

Qiyes  an  account  of  the  methods  adopted  to  stamp  out  an  outbreak 
of  plague. 

PabkkSj  Louis,    M.D.,  D.RII.      Mortality  from   Diarrhceal 
Diseases    in    Loiiduu,  1861-97.      BntWi  Medical  Jaumat, 

May  28th,  1898,  p.  1398. 

Eegistrar-Generars  fisryrev**  indicate  that  the  disease  registered  as 
enteritis  has  climatic  and  seasonal  relations  similar  to  diarrhcea  and 
cholera;  and  that,  so  tar  aa  younc;:  children  are  concerned,  thi? 
inference  ia  a  fair  one  that  these  diseases  own  a  common  cause. 

Ransom E,    ARxnuii,    il.D.,    F.R.S.      Consuinption  a   Filth 

Disease.     Lancet,  Jan.  1st,  1898,  p.  14. 

Proof  by  statistical  and  experimental  evidtjncn.  Entiivlj  prevent- 
able.    Proposed  preventive  measures. 

Turner,  H,  G.,  M,D.,  M.RX'.P.     Influenza  ant!  ImniunitY, 

Lancet,  Feb.  5th,  1898,  p.  3(13. 

Immunity  considered  {{)  as  rep^ards  time  and  place,  and  (2)  as  it 
affects  individuals.  Conclusions  (1)  Protection  afforded  by  an  attaek 
so  short  as  to  be  clinically  negligeAble,  and  (2)  there  is  evidence  to 
show  that  there  may  be  either  a  special  sURceptibility  or  an  acquired 
predisposition. 

McWerney»  E.  J.,  M.  A.,  M.D.     Etiolncry  of  Typhus  Fuver, 
British  Medical  Journal,  April  2nd,  1898,  p.  881. 
Account  of  tests,  by  Gruber-W^idal  njcthod,  for  discovery  of  micro* 

organisms  in  blood  of   two  patients  su tiering  from  typical  spotted 

typhus.     Concludes  that  materiel  morln  cannot  be  found  by  present 

methods  of  investigation. 

Hygiene  of  Special  Classes,  Trades  and  Professions, 
Municipal  Administpation. 

Gerhard,  William  Paul*     The  Sanitary  arran^rements  of 
Hospitals,      The  EjifjinefTing  Magazine,  April,  18i>8,  p.  148. 
Notice  of  a  paper  published  in  Albany  (U.S.A.),  Medical  AnnaU, 

Bruce,  William,     Working  of  the  Housing  of  the  Working 
Chisses  in  Edinburgh.     Surce^&rj  fJuly  1st,  1898,  p.  18, 
The  conditions  of  poorer  tenements  in  Edinburgh.     The  queistion 

of  cottages  or  tenements  in  flats.     Sites  for  housing  working  claasee. 

Bent  in  relation  to  wa^es,  &c.,  Sue, 
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See,  James  W,  Patents.  Enpnefiriftp  Record,  Vol.  XXXVIIL 
Nas.  3  and  4,  June  IHtli  aiid  Jul v '^th,  181»8.  pp.  52  and  IML 
General  Id  format  ion  an  to  scope  and  validity  of  patefit.s,      Precah- 

tions  to  be  observed.     Cammon  errors. 

BoNI,   GlACOMO,   Hon.  Corr.  Member  of  the  R.LB.A.      The 

Lagoons  of  Venice.     Journal  of  ike  RfViai  fnjttitute  of  British 

Architects,  Juno  llth,  1H98,  pp.  Zm  to  394. 

"Sew   streets   in   Venice.       Clearing  and   ref;:ulating   the   canals. 

Bridges*     Modern  engineering  works  causing  the  lagoons  to  beconit* 

more  and   more  insanitary.      Tidal    motion   impeded,    and    malaria 

mcre.;jsed.     Dredge  the  ennals,  and  deposit  the  mud  upon  low-ljin^ 

ground  beyond  the  lagoons.      The  paper  is  illustrated  by  a  map,  a 

bird's -eye  view  from  a  wood  carving  of  the  year  1500,  and  a  view  of 

the  malarioiiB  marshes  from  tlie  Belfry  of  Torcello. 

Keeler,  H.  E.     Mnuieipal  Francliise  Contracts.     Enqineering 
Record,  Voh  XXVIIL,  No.  4,  June  25th,  1898,  p.  75. 
A  plea  for  granting  contracts  for  water  supply  on  reasonable  and 
mutual  terras,  safeguarding  public  interests  and  also  private  share- 
holders, 

Building-  Materials,  Construction,  and  Machinery. 
1 J  ILLS,  H,  F,,  F.C.S.     The  Chemical  Examination  of  Mortar. 

The  Builder,  Sept.  17ih,  1898,  pp.  244,  245. 

Comparison  of  mortar  from   Bow  Church  and   from  Corfe  Castle, 
the  former  made  about  a.ik  1400,  and  the  latter  about  a,d.  1000. 
MlDDLETON,    G.   A.   T.       Firc-resistmg    Construction — The 

Ite^lations  in  force  in  London.      The  EttfjineeAng  Magazhw^ 

Aug.,  1898,  p.  780. 

Discusses  the  regulaticma  in  force  in  London. 

The  **  Builder."  Report  of  an  Appeal  by  a  Builder,  heard 
at  a  special  sitting  of  the  Middlesex  Sessions.  Aug,  28th, 
1898,  p.  178. 

The  builder  (Mr.  Smith,  of  Edmonton)  had  been  fined  X5  at  tha 
Tottenham  Petty  Sessions,  last  May,  for  laying  felt  damp  courses  in 
seveml  bouses.  He  appealed,  and  this  report  gives  the  evidence  of 
various  architects,  surveyors  and  engineers  as  to  felt  being  a  '^durable 
aiiitrrial  impervious  to  moisture'*  or  not.  The  appeal  was  dismissed 
frith  Qo^ts, 

Water  Supply,  Sewerag-e  and  Refuse  Disposal* 

tiOUMENT,  CiiAiiLEs  Ernest  Vere,  AssocMJnst.C.E.  Simla 
and  Amballa  Waterworks,  Miuuies  of  Proceedings  of  In^ 
^tihttmn  of  Civil  Engineers,  Vol.  CXXXIL,  Part  1897-98, 
pp.  308  and  33(1 
Description  of  Work**. 
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Watts,  Wm.,  M  Jnst.C.E,     Notes  on  Drainage  Areas,  Storan  { 

Capacity,  and  Comix^nsation  Wat^r  discharged  from  Catch- 
ment Reservoir.  Tranaactions  of  the  BrliUh  Associatwn  of 
Waterworks  l^ttgineers,  Vol.  IL,  1897,  p.  3(1. 

Whitaker,  W.,  B.  a,,  F,R.S.  Some  Middlesex  Well  Sections. 
Tranmctions  of  Briiifdi  Association  of  IVaterworh  Engineen^ 
Vol  lU  18*J7,  p.  7lj. 

COTTRELL,  Henry  E.  P.,  Assoc. M. Inst. C, E,  The  Parifi- 
cation  of  Drinking  Water.  Engineering^  August  26th,  18U8, 
p.  253. 

Continental  methods  of  improving  water  supply.  Qualities  of  a 
scientifically  pure  water.     Municipal  analyses  in  Paris,  etc. 

AucnBL7TT.  Lkonard.     Water  Softening  and  Purification  by 

the    Archbutt-Det'ley  process.      Engineering^  August    19th, 

1898,  p.  230. 

(Continued).  Softening  apparatus.  Gren era!  remarks.  BiverDer- 
went  water.  Other  applications.  Cost  and  advantages  of  softening. 
Clarification  of  waste  w  atvr. 

Editor  of  *^  Blilder.''  Hampton  Court  and  Wolsey*s  l«eaden 
Pipes,  lite  Buililer,  Aug.  20th,  1898,  p.  167. 
Description  of  leaden  pipes  used  to  convey  pure  water  from  springs 
at  Coombe  Hill  to  iSurbiton  and  across  the  bed  of  the  Thames  780 
yards  above  Kingston  Bridge  and  on  through  the  Home  Park  to 
Hampton  Coiirt  Palace,  These  pipes  weigh  about  16  lbs.  to  1  foot, 
and  are  estimated  to  have  cost  X5U,000  (present  money).  They  are 
now'  being  dug  up  by  H.M.  Office  of  Worki. 

Dblepo?e,  Sheridan,  M,B.,  B.Sc.     Bacteriological  Survey  of 
Surface  Water  Sujjplies  (concluded).     Ihe  Journal  of  State 
Medicine^  July,  1898,  p.  290. 
Already  indicated. 

Ermengena,  Dr,  E.  Van,     Sterilisation  dea  Eaux  par  TOzonc, 

La  Technologie  Sanitaire,  June  15tb,  July  1st  and  15th,  1898, 
Nos,  22,  23  and  24,  pp.  548,  570  and  598. 
Experiments  showing  the  value  of  the  Tindal  system  of  purifying 
and  sterilising  impure  water  by  electrical  treatment. 

Davis,    Floyd.       The    Interpretation    of    Sanitary   Water 
Analyses.     The  Engineering  Magazine^  April,  1898,  p.  68, 
Points  out  the  importance  of  a  sanitary  survey,  chemical  analysis, 

microscopical    and    bacteriological   examination,   and   detecting   the 

origin  of  pollution. 

Hazen,  Allen,      The  Purification  of  River  Water  Supplies, 

ITie  Engineering  Magcuiney  May,  1898,  p.  249. 

Beseriptionf  with  illustrations,  of  filters  in  England,  America,  and 
Germany. 
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Stewart,  Alex.\nder,  Assoc. M,  Inst  C.K  Notes  on  Sewer 
Ventilation  as  applied  to  Water  of  Leith  Intercepting  Sewer. 
Ihe  Sttrvet/ar,  July  15th,  1898,  p.  8<h. 

Polluted  condition  of  *'  Water  of  Leith."  <  Jbservations  and  read- 
ings of  the  ventilation  of  the  sewera  of  Ediaburgh,  Tho  system  in 
Togue  at  Edinburgh. 

WanneRj  p.  T>.  Specifications  for  Cast  Iron  Pipes.  Engi- 
neering Record,  Vol  XXVIIL,  No.  4,  June  25th,  1898,  p,  1% 
Details  of  testa  for  cast  iron  water  pipes. 

RoBSON,  O.  Claude^  MJ.C.E.     Presitlcnt's  Address  to  Asso- 
ciation of  Munici[ial  and  County  Engineers,      The  Builder j 
July  9th,  1898j  pp.  34  and  35. 
Sewage  disposal^ — Ventilation  of  sewers — Abolition  of  traps  upon 

house    drains  —  Highways  —  Supervision   of    buildings  —  Electric 

lighting,  &c. 

Other  papers  were  read  at  Annual  Meeting  upon  '*  Tarred  Macadam 

Eoads,''  "  Eefuse  Destructors/'  **  Cable  Traction/'  and  **  Intercepting 

Sewer  for  Noxiutis  Trades  Eefuse  " 

Adenet,  W.  K,  D»Sc.,  &c.     Recent  Advances  in  the  Bacterio- 
chemical  Study  of   Sewage  and  Polluted  Waters — Sewage 
Sludges.      The  Survei/or,  Aug.  5th,  1898,  p.  184, 
Precipitation  by  manganese  compounds — Peroxide  of  manganese — 

Effect  on  solid  organic  sewage  matters*     Is  the  use  of  manganese 

compounds  prturticable  ? 

Hertng,  Ri uOLriL     Bacterial  Processes  of  Sewage  Purifica- 
tion,    The  Utigineering  Magazine^  Sept.,  1898,  p.  960, 
Descnption,  w^ith  illustrations,  of  the  processes  adopted  at  Exeter 

and  Sutton. 

Dilution  Process  of  Sewage  Disposal,      'J'he  Engineering 

Magazine,  Jul}^  1898,  p.  575. 

Discusses  the  disposal  of  sewage  by  its  discharge  into  rirers. 

MooR^    C.  Gm  F.C.S.      Sewage  Analysis   and   Standards   of 
Purity  for  Effluents.      The  Anab/st,  Aug,,  1898,  p.  198. 
Sufficiently  indicated  in  title. 

Parry,  W.  Kaye,  M.A.,  etc.  Progress  in  Sewage  Purification, 
The  Sttrvejjorf  Sept.  9th,  1898,  p,  333. 

Principle  of  the  Dortmund  tank*  Mr.  Bailey  Denton's  work.  The 
question  of  cost. 

Glover,  Edward.     Street  Makiug  and  Hygiene,     The  Sur^ 

ve^OTf  Sept,  16thj  p,  358. 

The  pavements  in  slums.  Law  as  to  private  streets.  Street  sur- 
face formation.     Scavenging,     Subsoil  and  surrounding  drainage. 
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WATi^ON%  Frank  L.,  Assoc.M.Inst.C.E,  The  Designing  and 
Construction  of  Refuse  Destructors.  The  Surveyor^  Sept. 
2nfl,  1898,  p,  300. 

Point M  to  be  bf>nit>  in  mind  in  desiginntj  a  destructor.  Tbe  Edin- 
burgh desiructor.     Bradford  and  Norwich  <le>tructior8, 

Weyl,   K  (Berlin).     L'Hvgiene   des   rues.      La   lechnolo^U 

Sfifiifaire,  June  15tli,  1.HII8,  No,  24,  p.  608. 

Bbposals  of  Iiouae  refuse.  Cleaning  and  watering  streets.  Ad- 
vantages of  salt-water. 

Young,  Jonx.  Experience  of  Edinburgh  with  Refuse  Des- 
tructors,    lite  Sitrt-ei/or^  •luly  8tli,  1898,  p.  44. 

Mode  of  collection  and  nature  of  refuse.  Decline  in  demand  bj 
farmers.  Reports  of  Comuiiltee  of  Investigation.  Various  forms  of 
destructors.    Table  of  tests.     Edinburgh  destructor* 


Keating',  Lig-hting*,  and  Ventilating. 

Bla(*kmORE,  J.  J.  Systems  nuJ  Apparatus  for  Ileatmg 
Uuiklings  by  Steam.  The  Enqlneerinq  Maqazine^  April,  1898, 
]>.  i>8. 

A  very  pmctical  paper,  with  illustrations,  based  upon  the  systems 
einploved  in  America. 

HeatiiitT  Buildings  bv  the  Warm-air  System,     The  En- 

tfitiff^rl/tp  JJamcine^  June,  1808,  p.  430. 

Dp^e^ptinn,  with  illustrations,  of  the  system  adopted  in  America, 

TwELVETREES,  W.  K  Heating  and  Sanitation  of  Public 
Institutions.     The  Engineerintf  Magazine j  Aug»,  18D8,  p.  759* 

Descn|jtion»with  illustratjonf,  of  the  heating  and  saritary  arrange- 
ments at  the  Brook  Hospital  of  the  Metropolitan  Asylums  Board  at 
Shooters  Hill 

IIarman,  Emwakd  A,  Hluminating  Gas  from  Sewage  Sludge 
Eiufmecriinj^  July  i^Dth  and  Aug,  5th,  pp.  151  and  183. 

**  letters  to  the  Editor,"  which  contain  very  useful  information. 

Sti  Bits,  J.  Pemrerton,  Assoc,  M. Inst  C,E,  Acetylene  Gas 
Generators  and  the  Essentials  of  Safety  in  their  Construc- 
tion and  Use,  Engineering^  July  15th  and  22nd,  1898, 
pp.  88  and  ird. 

Generator  tests,  and  results  therefrom,  Carbirle  of  calcium. 
Dangers  of  acetylene,  CTenerators.  Types  of  apjjaratus.  Automatic 
machines,  ^uu-autoaialic  machines.  Method  of  testing.  The 
Pitroleum  Acts. 
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Sxow,  Walter  B.     Mechanical  Draft.    Engineering  Record. 
Vol.  XXVIIL,  No.  8,  July  23rd,  1898,  p.  166. 
^Sconomical  advantages  of  fans  over  chimneys. 

Personal  and  Domestic  Hygiene. 

Lky^  Dr.     Hygifene  de  la  Vue  Chez  les  Ecoliers.     La  Techno- 
togie  Sanitaire^  No.  2,  4th  year,  Aug.  15th,  1898,  p.  34. 
Importance  of  suitable  furniture — lighting — size  of  print — colour 

^^  paper — positions  of  scholars — sewing — as  affecting  eyesight. 

EoiTOR  OP  "Engineering."    The  United  States  Hospital 
Ship  **  Solace."     Engineering,  Aug.  19th,  1898,  p.  229. 
A.X1  interesting  illustrated  article. 

I^Y^R,  Bernard,  D.Sc.     On  Chicory,  and  Variations  in  its 
Composition.     The  Analyst,  Sept.,  1898,  p.  226. 
Itecording  some  results  of  a  recent  investigation  into  the  oomposi- 

^on  of  the  chicory  at  present  on  the  market. 

Hichmond,  H.  Droop.  The  Calculation  of  "added  water"  in 
Adulterated  Milks.  The  Analyst,  July,  1898,  p.  169. 
A.  proposal  that  the  sum  of  the  fat  and  gravity  be  used  for  the 
^^^^loulation  of  added  water,  instead  of  the  solids-non-fat.  The  author 
slioiws  that  the  gravity  and  fat  is  not  only  less  affected  by  experi- 
mei^tal  error  tlum  the  solids-non-fat,  but  that  it  is  a  more  constant 
^S^ix^  in  genuine  milks. 

Hm-l,  Chas.  a.,  B.A.,  and  Abram,  J.  H.,  M.D.  The  Disin- 
section of  the  Excreta.  British  Medical  Jouimaly  April  16th, 
1898,  p.  1012. 

Various  disinfectants  classified  according  to  value  as  result  of 
"••^s^TOologicai  tests.  Urges  importance  of  thorough  mixing  with 
^3ccretft  and  allowing  to  stand  at  least  half-an-hour. 


NOTES  ON  BOOKS  AND  PAPERS  IN 
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^^€iy  of  Engineers,  Transactions  1897  and  General  Index, 

1857  to  1897."    235  pp.,  8vo.    E.  ^  F.  N.  Spon.    London, 

X898. 

g^^rO^t  of  the  papers  in  this  Volume  are  of  special  interest  to  the 

3^**^  Engineer,  notably  the  President's  Inaugural  Address  by  G. 

^^^xn^etl  lAwford. 

>OL.  XIX.      PAET  in.  BH. 


SMV  €fS  BOOSEw 

Notes  cm  the  prafMMed  Bj-Lin »  of  Ih©  Ijondon  County  0^^ 
with  respect  to  House  Bnunaf^,  by  J&ines  PmtteE  Bartjer. 
FUter  fowiaa  for  Sewage  Sludge,  bj  J&mes  Croll. 
The  FOII11M011  of  Water  aud  iU  correction,  by  K.  E,  Middkon- 

**Britiili  Asiwctaiiofi  for  the  Advancement  of  Science,    ^P*^ 
of  the  Sixtj-seventh  Meeliog  held  at  Toronto  in  Awftitf'^ 
189  L"     1016  pp.     Jo&n  Murraif.     London,  18M, 
AnekOQg  the  Urge  number  of  Scientific  papers  m  this  Volam^&tb^^ 
«re  mum  of  Saaitary  interest.     Mention,  may  however  apeciilif  P^ 
made  of  the  *"  Keport  on  the  elucidation  o!f  the  life  conditions  d  ^^^ 
Ofiter  under  normal  and  abnormal  enTironment,  inclnditig  the  6ff^^^ 
of  Sewage  matters   and  Pathogenic  organisms.''    **  Bepoft  on  t^ 
Mental  and  PLjsieal  deviationi  from  the  normal  among  diildim  *^ 
Public  Element^?  and  other  Schoob.^ 

The  action  of  Qlycerme  on  the  Tubercle  Bacillus,  by  S.  Monit<^^ 
Cdpeman,  M^,  M.D.,  and  F.  B.  Bfaxail,  M.B. 

**Thc  Institution  of  Civil  EngineerSj  Miontes  of  Proeegdia^^  1 
of,"     Vol  CXXXL,  1897-98.     Part  I.  If 

The  following  papers  of  a  Sanitary  interest  will  be  found  amoc*^ 
the  abstracts  of  papera  in  Scientific  Tnmsactions  and  Periodieals  '-^ 

The  removal  of  internal  corrosion  &om  the  mains  of  the  Keiyi^*^ 
Waterworks,  bv  T,  N*  BItson  (Industries  and  Iron,  Vol  XIIH-* 
1807,  p,  106).  ■ 

The  conveyance  of  Bacteria  br  undcri^round  Water,  by  PwL  ^^** 
Ffuhl  (Zeitscbrift  fiir  Hri>i^ne,  1B97,  p.  M9), 

Destruction  of  Town  Ketuse  at  Berlin,  by  Town  Councillor  Bot*'^^ 
and  Government  Architect  Grohn  (Zeitschrift  fiir  Transportwe*^**^ 
und  Strassenbau,  1897,  p.  500).  ^.^ 

The  Jointing  of  Stoneware  Pipes  and  the  employment  of  Aap^i*^^^ 
Joints,  by  A.  Unna  (Gesundheits-Ingenieur,  1897,  p.  260).  ,-*<x 

Automatic  Drain  Trap  (Zeitschrift  fiir  Transportwesen  und  Stras^^*^ 
bau,  1897,  p.  433).  ^-^6*: 

The  Sewers  of  Eome,  by  Eonna  (Bulletin  de  la  Societe  4^3^*^ 
couragement  pour  Flndustrie  Nationale,  October,  1897,  p.  1277)*     ^^ 

A  modified  form  of  Pettersson-Palmqvists's  Carbonic-acid  Ghw  -"^^ 
paratus  for  Ventilation  Experiments,  by  G^erda  Troila-Pette^^^^ 
(Zeitschrift  fiir  Hygiene,  Vol.  XXVI.,  Part  I.,  n.  67).  ^ 

Ventilating  the  United  States  Senate  Chamber  (The  Enginee^^^^ 
Eecord,  New  York,  1897,  pp.  431  and  454). 

The  Pollution  of  Air  in  Gas-works  Buildings,  by  BE.  Drehathi^^^ 
(Journal  fur  Gasbeleuchtung,  1897,  p.  517). 

^*  The  Institution  of  Civil  Engineers,  Minutes  of  Proceedin^^^ 
Vol.  CXXXII.    Part  11.     1897-98. 

Among  "  Abstracts  of  Papers  in  Scientific  Transactions  and  P^^^^ 
dicals  "  are — 


yOTES  ON   BOOKS.  ;  483 

ix>Hrering  of  ground  Water  Level  by  means  of  Tube-wells,  by 
Bredtschneider  (Centralblatt  der  Bauverwaltung,  1890,  pp.  73  and 

4  Water-supply  and  system  of  Filtration,  by  Alfons  Halkowich 
(Mittheilunsen  iiber  Gegenstdnde  des  Artillerie-  und  Genie- Wesens, 
1898.  p.  SI). 

The  Eesults  obtained  by  Subsoil  Drainage  for  the  Supply  of  the 
Amsterdam  Water-works,  J.  van  Hasselt  (Tijdschrift  van  het  konin- 
*%  Institunt  van  Ingenieurs,  1895-96,  p.  40). 

The  Water-supply  from  the  Downs  near  Schevening  for  the 
^*8ue  Water-works,  by  Fb.  Stang  (Tijdschrift  van  het  koninklijk 
^totitunt  van  Ingenieurs,  1895-96,  p.  67). 

A.  iVesh-water  Conduit  across  the  Y  at  Amsterdam,  by  T.  M.  K. 
f^^Uunk  (Tijdschrift  van  het  koninklijk  Institunt  van  Ingenieurs, 
^«»6-97,p.  113). 

,-.^^oolgardie  Gold  Fields  Water-supply  (The  Engineer,  21st  January, 
^^^,?.57). 

.-^^3)lanfication  of  the  Cologne  Sewage  Water,  by  Dr.  Karl  Fraenkel 
^^^^undheits-Ingenieur,  15th  November,  1897,  p.  353). 
«^  dumping  Ground  for  Town  Ashes  and  Rubbish. at  Giessen,  by  Dr* 
^^   Kratz  (ZeiUchrift  fiir  Hygiene,  Vol.  XXVI.,  1898,  p.  243. 

Vol.  CXXXni.    Part  III.     1897-98. 

JLmong  '•  Abstracts  of  Papers  in  Scientific  Transactions  and  Perio— 
Aicsals'" 


^e  Purification  of  the  Seine,  by  G.  Bechmann  (Bulletin  de  la 
*^X5i^te  d'Bnoouragement  pour  I'lndustrie  Nationale,  1898,  p.  120). 

IFloods:  their  Causes,  Efiects,  and  Prevention,  by  A.  de  Beil 
(^^.unales  de  F Association  des  Ingenieurs  sortis  des  Ecoles  speciales 
*«  Gand,  1898,  p.  5). 

^^^The  Drainage  of  Rain-Storms,  by  Tilschkert  (Mittheilungen  iiber 
^^■■'^J^enstande  des  Artillerie-und  Genie- Wesens,  1898,  p.  201). 

^infall  in  relation  to  Sewers,  by  W.  C.  Parmley  (Journal  of  the 
'^^^•ociation  of  Engineering  Societies,  1898,  p.  204). 
,-jj^^apid  Double  Filtration  and  Aeration  of  Sewage  at  Reading,  Pa. 
^  *^gineering  News,  New  York,  27th  January,  1898). 
£-.   -l^he  liernur  System  of  Sewerage  in  Amsterdam  (Glasers  Annalen 

^  Gewerbe  und  Bauwesen,  Ist  March,  1898,  p.  93). 
^."^pparatus  for  Continuous  and  Automatic   Disinfection,  by   H. 
^I^Ibp  (Gesundheits-Ingenieur,  1898,  p.  53). 

^^-*^fce  Sterilisation  of  Liquids  by  Filtration,  by  J.  Hausser  (Comptes 
"^^J^us  de  I'Acad^mie  des  Sciences  Paris,  Vol.  CXXVI.,  1898,  p.  844). 
fci  '■^*ormic  Aldehyde  as  a  Disinfectant,  by  Kurt  Walter  (Zeitschrift 

^^^Hygiene,  Vol.  XXVI.,  1897,  p.  454). 
1^^^  J^^^rmic  Aldehyde  and  the  work  of  Public  Disinfection,  by  F.  Abba 
^^^     A.  EondeUi  (Zeitschrift  fiir  Hygiene,  Vol.  XXVII.,  1898,  p. 

%^^V;^^ntiseptio  Properties  of  Phenolalcohols,  by  George  Cohn  (Zeit- 
'^^^Hft  flip  Hygiene,  Vol.  XXVI.,  1897,  p.  377). 
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Estimation  of  Carbonic  Oxide  in  Atmospheric  Air,  by  Maurice 
Niclous  (Comptes  Rendus  de  rAcadetnie  des  Sdences  Paris,  VoL 
CXXVl,  1898,  p.  746). 

A  Method  of  Eatimatiug  Carbonic  Oxide  diluted  with  Air,  by 
Armftnd  Qautier  (Comptes  Hendus  de  TAcademie  des  Sciences  Paris, 
Vol.  CXXVI.,  1898,  p.  931). 

L' Assail! isscment  de  la  Seine,  conference  faite  Ic  16  November, 
1897,  par  M.  G.  Bechmann,  Ingenieiir  en  chef  des  Ponts-et* 
chaussees.  32  pp*,  4to.  Extrait  du  Bulletin  de  I'Sociit^ 
d^Encouragement  pour  T Industrie  nationale,  Fevrier,  Paris. 
1898. 

This  paper,  which  was  addressed  to  the  Societd  d'Encouragement, 
details  the  history  of  the  drainage  of  Paris,  and  then  describes  the 
sewerage  works  and  the  methods  and  machinery  adopted  in  their 
construction.  It  is  illustrated  with  maps  and  plana  and  views  of  the 
various  works  in  progress  of  construction. 


Congress, 

Tlie  Sevcnteeiitli  Coiigivss  and  Exhibition  of  the  Institute 
was  held  at  Birmingham  from  September  27th  to  October  l*st 
bj  invitation  of  the  Kight  Honourable  the  Lonl  Mayor  and 
City  Council. 

Very  suitable  accommodation  was  provided  for  the  meetings 
of  the  Congress  in  the  Town  Hall,  Slason  University  College, 
and  the  Birmingham  and  Midland  Institute,  and  excellent 
arrangements  were  made  for  the  reception  and  convenience  of 
members.  The  Exhibition  was  held  in  Bingley  Hall,  so  well 
known  for  Exhibitioos  and  Meetings  of  this  kind. 

The  Congress  ^vas  received  by  the  Kight  Honourable  the 
Lord  Mayor  (Councillor  C.  G.  Beale),  and  his  speech  of 
welcome  was  i^espouded  to  by  Sir  Douglas  Gal  ton,  K.CB., 
F.ILS.,  Vice-President  and  Clmirmsin  of  C'ouncil,  on  behalf  of  the 
Institute  ;  Major  Lamorock  Flower,  Chairman  of  the  Congress 
Committee,  on  behalf  of  the  Congress ;  and  Sir  Joseph  Ewart, 
M.D.,  J.P,,  on  behalf  of  the  Delegates  from  Local  Authorities, 

A  Public  Luncheon  w^as  held  in  the  Grand  Hotel,  at  which 
the  Right  Honourable  the  Lord  Mayor  presided,  and  the 
following  toasts  were  proposed  : — 

Tfi€  Qufm,  by  the  Chairman, 

The  Sanitary  InstiinU,  by  the  Chairman, 

Responded  to  by  Sir  Douglas  Gaiton,  KX\B,,  D.CX.,  LL,D.,  F.R9 

Tfic  Lord  Matfor  and   Corjwratton,  by  Sir  Joseph  Fayrer,  Btirt 
K.C.SJ.,  M.D.,  LLD.,  Q.H.R,  F.E.S. 
Responded  to  by  Alderman  W.  Cook>  J.P, 

The  first    General    Meeting  was  held  on  September   27th 
Sir  Joseph   Fayrer,  Bart.,  K,a8,L,  M^D.,   LLJ>,,  Q,HJ*., 
F.K.S.,  was    installed    as    President  of   the    Congress    by  Sir 
Douglas  Gal  ton,  K.C.B,,   FJIS*,  Vice-President  and   Chair- 
man of  Council,  and  delivered  his  Inaugural  Address. 

The  Right  Hon,  the  Lord  Mayor  formally  opened  the 
Exhibition. 

The  business  of  the  Congress  was  divided  into  three  Sections, 
and  five  Special  Conferences  were  held.  Particulars  of  these 
are  given  in  the  programme  of  the  Congress  in  Part  H.  of  the 
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Jounial,  During  the  Congress  67  addresses  and  papers  were 
read,  aod  the  business  was  divided  into  14  meetings*  The 
President!*'  Addresses  are  published  in  the  present  number  of 
the  Joumah  The  papers  read  in  the  Sectional  Meetings  with 
the  discussions  upon  them  will  be  published  in  Part  IV.  of  the 
present  volume,  and  an  abstract  of  the  proceedings  of  the 
Conferences  will  be  given  in  Part  L  of  Vol,  XX, 

The  Health  Committee  entertained  the  members  at  a  Garden 
Party  at  the  Botanical  Uardens,  Edgbaston, 

During  the  meeting  excursions  were  made  to  Dudley  Castle 
and  Wi*ens  Nest,  Limestone  Caverns,  Whitacre  Pumping 
Station  and  Shustoke  Reservoirs,  Saltley  Sewage  Farm,  Croft 
Granite,  Brickj  and  Concrete  Works,  Stratford  -  on  -  Avon, 
Warwick  Castle,  and  Malvern,  at  which  places  the  members 
were  most  hospitably  entertained  by  Kight  Hon.  Earl  Heau- 
champ,  Right  Hon,  Earl  of  Dudley,  His  Worship  the  Mayor 
of  Warwick,  Alderman  Lawley  Parker,  Chairman  of  Water 
Committee,  Alderman  Baker,  Chairman  Tame  and  Rea  Drain- 
age Board,  and  others. 

Vi&its  were  also  arranged  to  a  large  number  of  manufactories 
in  Binningham,  including  Gnu  Making,  Brass  Faundry,  Cycle 
Making,  Spinning,  Glass  Blowing,  Pen  Making,  and  other 
Industries. 

The  Gas  Works,  Refuse  De|uit,  Fire  Station,  Water  Depart- 
ment, Meat  Market,  and  other  Municipal  undertakings  were 
visited. 

The  numbers  attending  the  Congress  were  as  follows: — 
Delegates,  880;  Members  and  Associates  of  the  Institute, 
549;  Associates  of  the  Congress.  400;  Complimentary  and 
Press,  150 — making  a  total  att^endance  of  197*^. 

Delegates  were  appointed  by  431  Sanitary  Authorities  and 
learned  Institutions. 


Examinations. 

At  an  Examination  in  Practical  Sanitary  Science,  held  in  Cardiff 
on  July  8th  and  9tli,  1898,  two  candidates  presented  themselves,  to 
whom  Certificates  were  granted ;— 

1898,  July  9.  Jarvis,  Joseph  EnwARU,  14,  Lipson  Vale,  Ply- 
mouth. 

1898,  July  9.  Tamlvx,  William  Joidt,  The  Parade^  Minehead, 
bomeTBet, 
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At  An  Examination  for  Inspectors  of  Nuisances,  held  in  Cardiff  on 
Jul/  8th  and  9th,  1898,  40  Candidates  presented  themselves. 

The  following  30  Candidates  were  certified,  as  regards  their 
Sioitary  Knowledge,  competent  to  discharge  the  duties  of  Inspectors 
of  Nuisances : — 

1898,  July    9.    AfiQurra,  Abthue,  7,  Bailey  Street,  Ton  Pentre, 

'    B.S.O.,  Glamorgan. 
1898,  July    9.    Bishop,  Ebotst  Gbobgb,  24,  Gibbon  Street,  Ply- 
mouth. 
1898,  July    9.    Bbomham,    William    John,    30,    Vivian    Street, 

Swansea.  * 
1898,  July    9,    BuKXABD,  IsAiAH,  4,  Littleton  Place,  Stoke,  Devon- 
port. 
1898,  July    9.    Davibs,    Thomas    John,   42,  Gwendoline  Street, 
Treherbert. 
July    9.    Evans,  Thomas  William,  Church  Cottage,  Bailey 
Street,  Ton  Pentre,  E.S.O.,  Glamorgan. 
8,  July    9.    Fishbb,  William,  Chulmleigh  House,  Pontcanna 

Eoad,  Cardiff. 
'»  July    9.    Hopkins,  William  John,  43,  Eegent  Street,  Barry. 
^»  July    9.    James,  William  Owen,  Hong  Kong  House,  Melyn- 

crythan,  Neath. 
N  July    9.    Jbfpbey,  Samuel,  46,  Carlisle  Street,  Splotlands, 

Cardiff. 
'» July    9.    Jenkins,  Ebenezeb,   Yarmouth  House,   Havelock 

Street,  Cardiff. 
»  July    9.    John,  Levi,  1o3,  North  Eoad,  Porth. 
,  July    9.    Jones,   John   W.,    Belgrave   Tavern,    Cwmbwrla, 

Swansea. 
» July    9.     Jones,    Rhys   William,    Morfa    Uchaf   Penycae, 

Ystradgwnlais. 
» July    9.     Kinch,    Maurice    Whinley,    3,    Walnut    Villas, 

Cockington,  Torquay. 
|»  July    9.     KiBKBY,  Eeginald  Guy,  1,  Cairo  St.,  Sunderland. 
►,  July    9.     Lewis,  David,  14,  Alexandria  Boad,  Pontycymraer, 

Garw  Valley. 
J»  July    9.     Morgan,  William,  Crown  Terrace,  Llantrisant. 
*>  July    9.     Oriel,  Thomas  John,  5,  Pell  Street,  Swansea. 
'♦  JuJy    9.    Perkins,  Jonah  Kees,  16,  Ehyddings  Park  Eoad, 
Swansea. 
''Uly    9.    Bees,    Frederick    Samuel,    20,    Gileston    Eoad, 
jggj.  Cathedral  Eoad,  Cardiff. 

o»  July  9.  Smith,  Herbert  William  Spencer,  136,  Malpas 
jgnj,  Eoad,  Newport,  Mon. 

°»  J  uly    9.    Stone,  James  Arthur,  38,  Church  Eoad,  Weston- 

189ft   -r  super-Mare. 

^>  July    9,  LSullivan,    Miss    Finola,    15,    Milton    Chambers, 
Cheyne  Walk,  S.W. 


^08  MXETIJ^GB   HSLD* 

1698,  July    9.    Tahba^nt,  William  He^*ey,  50,  Somerset  Street, 

Abertiltery. 
1868,  July    9.    Thomas»  Datio,  Eosslyn  Cottage,  Ferndale. 
189S,  July    9.     Thomas,  James  Jasok*  14,  North  Street,  Femdale. 
1898,  July    9.     Thomab,  Jonx  Towy,  Brynawen,  247,  High  Street^ 

Forth,  Rhondda* 
1898,  July    9.     Thomas,  Jojin  William,  4,  Marian  Street,  Clydacli 

Vaie. 
1898,  July    9.     Williams,  William,    74,  George    Street,    Pont- 

ne wy  ny  d  d ,  Poiity pool . 

EMaminaiion  Qumtionn* 
PnuAiml  Sanitary  ^ctV»r<f.— Cardiff,  July  8tfa  and  9th,  1898. 

Paper  L 

1.  Define  motioD,  velocity,  force,  matter,  and  pres.Hure, 

2.  What  is  the  action  of  waters*  of  varj'ing  composition  on  lead 
pipes?  What  is  the  beat  inetliod  of  dealini;  with  the  distribution  of 
water  known  to  take  up  lead  ?  What  quantity  of  lead  in  water  is 
coiisideretl  obiectionabh^?  and  how  would  you  ascertain  its  presence? 

3.  Define  the  expression  "  degrees  of  hardness  *'  as  applied  to  po- 
table waters.     How  w^ould  you  estimate  the  hardness  ot  water  ? 

4»  What  consideratiniia  would  govern  your  selection  of  a  site  for 
an  impounding  reservt»ir  in  a  mountainous  district?  How  would 
you  proceed  to  ascertain  the  quantity  of  water  available  for  supply  ? 

Fafi:r  II, 

5,  WhKt  are  the  constituents  of  Portland  cement  and  from  what 
does  it  derive  its  bydraulicity  ?  What  is  the  settings  of  the  cement 
due  to  ?     ]Iow  would  you  proceed  to  test  a  sample  of  cement  ? 

H,  Under  what  conditions  is  cart)on*m  on  oxide  gas  sometimes  found 
in  the  air  of  inhabited  places  ?  What  is  known  about  the  physio- 
logical  effects  of  this  gas  on  human  beings  ? 

7,  What  process  would  yoti  recommend  for  dealing  with  the 
sewage  from  an  ordinary  town  previous  to  its  discharge  into  a  brook, 
the  flow  of  which  is  twenty  times  that  of  the  dvy  weather  flow  of 
the  eew^age  ? 

8.  Give  the  substance  of  the  London  County  Council  Bye-Laws 
in  reference  to  the  construction  of  new  water-closets.  How  far  do 
the  same  bye-laws  apply  to  the  alteration  of  existing  water-closets  ? 

Tlie  Oandidaiei  were  e.va77unfd  viva  voce  on  the  9^*, 


Inspector  of  A^'nuarwis, — Cardiff,  July  8th  and  9tb,  1898, 

1*  Define  a  **  Canal  Boat."     State  when  such  boats  may  be  used 
08  dwellings,  and  give  the  usual  regulations  applicable  to  them. 
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2.  What  powers  have  sanitary  authorities  for  reofulating  dairies 
aod  cowslieds  ?  State  briefly  the  provisions  of  the  regolationa  usually 
enforced. 

3.  What  head  of  water  is  sufficient  for  testing  stoneware  socket- 
jointed  pipes,  and  what  time  should  elapse  between  making  the  joint 
(Portland  cement)  and  applying  the  te^t* 

4.  Give  detailed  direct  ions  for  disinfecting  the  surfaces  of  a  room 
with  an  area  o£  2,500  cubic  fet^t  by  means  of — 

(a)  A  liquid  disinfectant ; 
(h)  A  gaseous  disinfectant, 

5.  Describe  the  method  you  would  use,  and  the  instruments  von 
would  employ,  if  asked  to  make  a  complete  and  detailed  report  upon 
an  ordinary  house  as  to 

(a)  The  ventilation  % 

(h\  The  drainage; 

(r)   The  sanitary  appliances ; 

(fZ)  The  genera]  sanitarj?  condition, 

6.  What  are  the  nuisances  that  are  likely  to  arise  from  the  carrying 
on  of  thn  business  of  a  fat  raelter?     How  may  they  be  obviated? 

7*  Slate  the  relative  advantages  and  disadvantages  of  a  combined 
and  separate  system  of  dealing  with  the  sewage  and  rainfall  of  an 
urban  district, 

8.  What  statutory  provisions  relating  to  an  adequate  pure  supply 
of  water  to  premises  are  iu  force— 

(a)  Under  the  Public  Health  Act,  1875? 

(b)  Under  the  Public  Health  (U>udon)  Act,  1891  ? 

The  CandidaU^  wtre  eji^nmhied  vivA  voce  on  ihc  9th, 


At  an  Examination  in  Practical  Sanitary  Science^  held  at  Liver- 
pool, on  July  29th  and  30th,  1898,  5  Candidates  presented  themselves- 

The  followng  3  Candidates  were  granted  Certificates  in  Practical 
Sanitary  Science  :^ 

1898,  July  30.    Bellamy,  Herbbut  Erxest  Municipal   Buildings^ 

Truro. 
1898,  July  30.     Gbaham,  Thomas,  20,  Alfred  Eoad,  Birkenhead* 
1898,  July  30.     Summerb,  Thomas.  m.inst.c.e.,  32,  Craigmdlar  Park» 

Edinburgh, 


At  an  Examination  for  Inspectors  of  Nuisances,  held  at  Liverpool,, 
on  July  29tb  and  3Uth,  1808,  64  Candidates  presented  themselves. 

The  following  37  Candidates  were  certified^  as  regards  their 
Sanitary  Knowledge,  competent  to  discharge  the  duties  of  Inspectors 
of  Nuisances:^ 

1898,  July  30.     Allan,  Joiix,  78,  Holmscroft  Street,  Greenock. 
1898,  July  3i).     Atkinson,  Fred,  7,  Mai  ton  St.,  Coppice,  Oldham, 
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1898,  July  30*    Bare,   Frederick   Thomas,   12,    Peiham   Terrace, 

Pelhfltn  Eoad,  Gravewnd. 
1898,  July  30.     Bickfojid,  Walteh  Feltuocsb,  10,  Alfred  Street. 

Plymouth, 
1898,  July  30.    Brook LEiiimsT,  Josephcs  HicwiiirBOTTOM,  117,  Old 

Land,  Hoi  lin  wood,  Chadded  on,  Oldham. 
1898,  July  30.     CnEErnAM,   AuqiJ8tu3  Ernest,  70,  Church  Boad, 

Urniston,  Manchester. 
1898,  July  30.     Cliffe,  Alfred^  15,  Bremner  Street.  Liverpool. 
1898,  July  30,  iCoFPocK,  Miss  Emma,  49,  Poplar  Grove,  Urmston, 

near  Manchester. 
1898,  July  30,    Coebeidge,  Henry,  26,  Dacy  Roatl,  Everton^  Iiiver- 

pool. 
1898,  July  30,     CROssLAirD,  James,  South  Langrigge,  Bowneas-on- 

Windermere, 
1898,  July  30,    Ceoxfoud,  Alfred  Edward,  42-'%  Mill  St.,  Liverpool. 
1898,  July  30,     Daft,  John  Jamks,  9,  Clyde  Street,  WiJford,  Not- 
tin  gh  am. 
1898,  July  30,     Flood,  Walter  Thomas,  9,  Catherme  Street,  War- 
rington, 
1898,  July  30,    Feavtk.  Charles  Kaeolb,  15,  New  Market  Street, 

AVHgan, 
1898,  July  30.    Gauside,    Malcolm,    EUeamere    YilJas,  Stockton 

Heath,  Warrincrton, 
1898,  July  30.     Glexn,  Thomas,  5,  Joseph  Street,  Haublull,  Bolton, 

Laijc, 
1898,  July  30.     Greex,  John  Thomas,  12,  Thorpe  Boad,  Walsall. 
1898,  July  30.     Haekisox,  William,  29,  Albany  Uoad,  Kensington, 

Liverpool. 
1898,  July  30,     Hefimanx,  Joseph,  II,  Eiiat  Hill,  Dartford,  Kent. 
1898,  Joly  30.     Hobuay,    Ckcil    Frank,    West    Norwood    Estate 

Offices,  S,E. 
1898,  July  30.     Jackson,   Walter   Joseph,    65,    Northumberknd 

Terrace,  Evert  on,  LiverpcK>l. 
1898,  July  30,     Jackson,  William  lLE>Rr,  37,  Buckingham  Boad, 

Aiiitree,  Liverpciol. 
1898,  July  30,     Langley,  Kicicard  Johnson,  Jun.,  Boltoti-le^Sanda, 
1898,  July  30.     Leigh,  Arthur  Graham,  ChorcM'  House,  Chorley, 

Lanes, 
1898,  July  30,     JMarshall,  Charles  Frederick,  48,  Arthur  Street, 

Liverpool. 
1898,  July  30.     Marshall,  James,  10,  Stevenson  St.,  Little  Hulton, 

near  Bolton, 
1898,  July  30.     Moore,  John,  10,  Duke  St,  South  Shore,  Blackpoi^l. 
1898,  July  30,     Paetinoton,  Sami'el,  14S,  Chapel  Ed.,  Hollinwood. 
1898,  July  30,    Hos^sington,  John  Frederick,  337,  London  Boad, 

Sheffield. 
1S9S,  July  30.     Sharps,  Thomas,  60,  Nunsen  Street,  Seedley,  Man- 
chester, 
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1898,  July  30.  Sitcox,  Hekey  Geobob  Wiilum,  5,  Founlain 
Buildings,  Bath. 

1898,  July  30.     Smith,  Authub,  12,  Jubilee  Grove,  Seacombe* 

1898,  July  30.     Walkke,  John,  Fellside  achoal,  KendftL 

1898,  July  30,  Williams,  Fbedeeick  Hoba€£,  High  Town,  Crewe, 
Cheshire. 

1898,  July  30.  A¥illi.\M9,  Owen  0.,  Rhyd  Llanfrothen,  Penrbyn- 
dendraeth. 

1898,  July  30,  Wintee,  Wflliam  John,  24,  New  Bird  Btreet, 
Liverpool. 

1898,  July  30.  Wi^tebhottom,  Gixjbgb,  57,  Cobden  Street,  Water- 
head,  Oldham. 


Examinatimi   Questions, 
PracHcal  Sanitartf  ^<?ttf»ce.— Liverpool,  July  29th  &  30th,  1898. 

Papeb  I. 

1.  On  what  does  the  velocity  o£  a  liquid  ifiguing  from  an  orifice 
depend?  What  h  tbe  eilect  of  bends  and  branches  in  pipes  upon 
the  flow  of  the  liquid  ? 

2.  Define  the  termH  "  Porosity,''  **  Capillarity,"  "  Absorptivity,''  and 
*'  PeraiL*ability/' 

3.  State  in  detail  the  method  adopted  by  Public  Water  Companies 
for  the  purification  of  water  from  springs,  rivers,  <fec.  Explain  fully 
the  action  of  such  filter  beds,  and  how  the  water  should  be  stored 
after  filtration  and  before  delivery. 

4.  Describe  the  methcKl  of  coating  ca»t-iron  pipes  for  water  supply 
with  Dr.  Angus  Smithes  composition.  Give  tlie  proportions  of 
materials  used. 

Papkb  IL 

5.  What  do  you  understand  by  the  terms  *'  AV^etted  perimeter,** 
and  "Hydraulic  mean  depth?''  What  would  be  the  flow  in  a 
rectangular  aqueduct  of  brickwork,  10  feet  wide,  flowiug  5  feet  deep, 
with  a  fall  of  9  inches  pt^r  mile  ? 

6.  State  what  you  know  a^  to  the  proper  const  ruction  of  a  furnace 
with  boOer  for  steam  raising,  which  has  to  consume  the  smoke  pro^ 
duced  from  the  combustible  ui^ed  in  it.  What  are  the  diffei-ent  kinds 
of  fuel  used  in  steam  boilers,  and  vvliat  are  the  main  characteristics 
of  each  ? 

7.  Describe  the  atepn  you  would  take,  and  the  instruments  you 
would  UJie,  to  test  tlie  amount  and  regidarity  of  the  I'aU  in  a  main 
drain. 

8.  Describe  in  detail  the  procedure  for  discovering  and  dealing 
with  unsound  food. 

The  Candidates  were  examined  vivl.  voce  on  tlie  ti^HK. 


9mi3&  xixrtKOi. 


^JW 


L— Lmrfiool,  JiiIt  2»tli  and  mt,  l&fiS, 


t  tkm  %0t  poabcm  for  in  trndet^gnniDd  mft  water 


itbe^ 


H0V  i^ottU  it  hd  constructed  ?    Hbov  br 
I  iml  with  ths  oTsrflow  therefrom. 
KM  0f  ikn^  sml,  stating  the  sixes  of  fluslipF 
ttHbod  of  tnppuig  the  ^m^.      Under  wksl 
li  from  m  sio{»  sink  b©  conuecled  Ui  &  ^ertii^l 

tti  hinds  Df  joints  tn^ie  io  eonoacting  laugt^ 
r  vteb  Tftrii*j  JOB  prefetr,  with  the  n*iM(n» 

IT  vUdi  primi  should  be  ftUowed^ 
wimMB  worn  woM  wsGommead. 
m  tftw  pnmdmg  for  the  abatement  of  soio^l 

Qol  S,00O  cislBe  feet  of  area  has  been  occupi^^ 
froto  iznall-pox.     Describe  in  detail  ho^  ^*^* 
mmj  be  effirientlr  disiofected* 
if  tte ecoistnietioa  of  three  kinds  of  roof  eoTen£*S* 
abidkea.     State  Ibe  advantages  and  disadi^ant^g^ 
;iiT  potiit  of  Tiew* 

liat^  samtarr  anthonties,  and  under  what  A^ 
vilk  alteg^  to  be  onwholesome  or  adulterated  ? 

wcrr  €xamim§d  rtvi  roee  an  1^  3Qth. 


I 


FORTHCOinNG  MEETINGS. 
Calendar,  October  to  December,  1898. 

At  far  at  at  preunt  arranged. 


Council  Meetings  are  held  Monthly  on  the  Second  Wedneadaj^^ 
each  Month  at  5  p.m.,  except  August  and  September. 


Special  Purposes  Committee  . 
Finance  Committee 
Exhibition  Committee    . 
Congress  and  Editing  Committee 
Museum  and  Library  Committee 
Parliamentary  Committee 
IJivers  Pollution  Committee  . 


Third  Monday  at  5  pan. 
Second  Wednesday  at  4^0  pj 
First  Tuesday  at  5  p.m. 
Second  Monday  at  5.15  p.m. 
Fourth  Monday  at  5  p.m. 
As  occasion  requires. 
As  occasion  requires. 


OCTOBER. 
17  Bf.    Introductory  Lecture  (Admission  Free).     Sir  Douglas  Galton,  K.C^' 

D.C.L.,  LL,D.,  F.R.S.  ^^ 

19  W.  Inspection  and  Demonstration  of  Disinfecting  Apparatus  and  Mo^^ 
Steam  Laundry,  at  St  John's  Wharf,  Fulham,  at  3.30 pan.,  conduct ^ 
by  W.  G.  Lacy. 
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Lecture  to  Sanitary  Offloers  at  8  p.m.  Sanitary  AppllanoeB,  by  O. 
Reid»  M.D»,  apji.,  Medical  Officer  of  fleallb,  Staffordshire  Couuty 
Council 

Itispection  and  DemoDBtration  in  the  Parish  of  St.  (Jeorge'e,  Hanover 
Square*  at  2  p.ra.  (number  limited),  conducted  by  Albert  Taylor, 
Chief  Sanitary  Inspector. 

Lecture  to  Sanitary  Officers  at  8  p.m.  Details  of  Plumbers'  Work,  by 
J,  Wright  Clarke. 

Lecture  to  Sanitary  Officers  at  8  p*m.  House  Drainage^  by  W,  C. 
Tyndalc,  m.inst.ce. 

Inspeclion  and  Demonstration  at  Harrison  &  Barber*B  Knacker  Yard, 
WlutJirop  Street,  Whitcchapel,  at  3  p.m. 

Inspection  and  Demonslralion  at  the  Metropolitan  Cattle  Iklarket, 
York  Road,  N,,  at  3  p.m. 

Deraonstration  of  Diseased  Meat  in  the  Parkes  Muaeum,  at  8  p.m..  by 
W.  A.  Btvnd,  M.  A.,  M.D.,  D,p.H,,  Medical  Officer  of  Health,  Holboro, 
and  St,  Olave*s,  South wark. 

Lmpection  and  Demonstration  at  L.C.C.  Mwnicipal  Lodging  Housc^ 
Parker  Street,  Drury  Lane,  af  3  p.m.,  cimducted  by  Mr.  Frank 
Ruddle,  of  the  Estates  and  Valuation  Department,  L.C.C. 

Lecture  to  Sanitary  Officers  at  8  p.m.  Scavenging.  Dlspoeal  of 
House  Refuse,  by  Charles  Jones,  mjnst.c.r.,  Engineer  and  Sur- 
veyor, Ealing  Urban  District  Council. 

Lecture  to  Sanitary  Officers  at  8  p.m.  Sewerage  and  Sewage  Dis- 
posal, by  Trof.  Henry  Robinson,  M.i>fST.c.E. 

Inspection  and  Demonstration  at  tlie  Sewage  and  Destructor  Works, 
Ealing,  at  2.15  p.m.,  conducted  by  Charles  Jones,  m.inst.C.b., 
Engineer  and  Surveyor,  Ealing  Urban  District  CounciJ. 
28  M.  Demonstraiion  of  Book-keeping;  as  carried  out  in  a  Sanitary  In- 
spector's Office,  in  the  Parkes  Museum  at  8  p.m.,  by  Albert  Tajlor, 
Chief  Sanitary  Inspector,  St.  George's,  Hanover  Square. 


14  M. 

16  W. 

16  W. 

18  F. 

19  8. 

21  M. 

21  M, 

23  W. 

23  M. 

25  F. 

26  a 

2  F.l 

3  8.  1 
14  W. 


16  F. 

17  8.. 


DECEMBER 

Exaodnations  in  Pracdcal  Sanitary  Science  and  for  luspeetors  of 

Nuisances,  London. 
Sessional  Meetinsr  at  8  p.m.    Paper  by  Edward  P.  Willaughby, 
M.DLond,  D.P.lL.Camb.,  on  **  Some  Prevalent  Falkciea  iuVilai 
Htatiatic*." 
Examinalion.s  in  Practical  Sanitary  Science  and  for  Inspectors  of 
Nmsanccs  Manchester, 


MEMBERS  AND  ASSOCUTES  ELECTED. 

FeOM   JuLT  to   SliPTZMACE,    1S4«5.   IXCLCSITI. 

MOIBEKS. 


1S98.  July. 

'•"•ISOa  July, 
»•'  1898.  Julr. 


*«-1898*  Juh% 
^n89&-  July, 

^*^M898.  Julj. 

»«>  1898.  July. 

'«M89a  July. 

""1898.  JuIt- 


•Emteb^  Henry,  100,  B^mkitt  M§m^  KC. 

tFoHES,    Robert.   €iBT.iif)CM^r,ii,  5S^  Odmri 

^Hs^LTT,  W  iia&m  CianaBiiig,  Dnkm  Sl,  . 

liaramU 
Lajgk^  WiOiaiii  WeOingtai,  p.y.HCAvujL,  luuu 

PA]t£x&,  Jofait,  ABooLMjnrjc^  TMJi^  Oiiff  Em- 
tSiDWsix,  Uefizy  TbonM,  Htrm^  Cm 


ASSOCIATES. 

July*  i^Bi^Ji^ft.  WiHiam,  7,  &r«y  .BmI,  CUdbilir. 

July.  tBjLXia,  Wmiam  Jahn,  101,  S«Mcr  J&l^  H^BmfOf,  W, 

JulT.  tBcar,  George,  16,  Mfrtd  HUl,  gayJwr*,  ^rweol. 

July,  tBBOW5,  Herbert  £.,  60,  (mMid  Somd^  PtdAmm^ 

July.  ^AUOHKE,    Edward    H^rbeft,    7,    JfyK2i    Sfipvd; 

Julr.  }Gmpgi,  Edwin  Do^rsing,  ^,  JfarMJow  Jtwad^  Immnder 

July.  tGown,  WUSoMm  Heitet  Slerais^  42,  AwadKoni 

StreO,  Trowbridge 
July.  tOsrae*.  William  J^  16«  Jlma  &it<tr«,  ^.  J^n'g 

July.   JGwnjjM,  Frank  Archtt,  Cmm  Dmiag^  BmtrSoM. 
July.  tUAwu,  W  ilium  John,  11^  Trur^  Mmd,  Si,  AugtdL 
July,   illri^  Thorns  ^UhMm^l^Smiimmr  Mood,  OsfmL 
July.  tJo^rsa,   Isaac  Bichard,    18,   Lmer^iia  Road^  Kern* 

1898.  July.  UosTEs,  WiUiam  Da^   T0mm  Bamae^  e<^ 
6*.  AfruKU 


^'«  1898. 
*'**  1898. 
»'^"  1898. 
*^*^1898. 

"•*1898, 

»^1898. 

»^"  1898. 

»^  1898. 

*'••  1898, 
*^  1898. 
»''*1898. 

*^  1898. 

im 


4 

J 


ASSaeiATfiS   ELBtTKD. 


Baff.       Datftor 

»"»18»8.  July. 
*"n89a  July. 

•^'189a  July. 

^'^•1898.  July. 
'^1898.  July, 

'"•1898.  July, 
»^»1898.  July. 

"*M898.  July. 

"**  189S.  July. 
*"n898,  July. 

''••1898.  July. 
*'**  1898.  July, 
"'•1898.  July. 

"••1898,  July. 

'"^1898.  July. 

""1898<  July. 
™1898.  July. 
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1898.  July. 


"'"1898.  July. 
"•M898.  July. 

""1898.  July, 

"•*189S.  July. 


JJoiTBS,  W.  P.t  Ctfmmer  Ghjnconwj^  GJnm, 
JLest£u,  Artliur  James,  6,  Pemjmead  Street^  I\tU 

ham,8JV. 
JLuKE,  Perciral  Williftm,    12,  Percif  Boad^  Qutcnt 

Moadf  Go«porL 
JMaloxe^  Miss  Annie,  4,  Bruiiswitk  St/vare,  W,C, 
JMaekham,  Sidney  St^ptimuB,  (37,  tS^^riuf/dale  Road^ 

Stoke  Newt  tiff  to7i^  N, 
tMAYKAHD,  Miss  Edith  Louisa,  Woheif  House ^  Harrow. 
JMaynahii,    S.    J,,     19,    Liuon    M^tidences,     Lition 

Street,  N.  W. 
tPoTTKR.    Alfred    George,     101,    WaleJiurgt    lload^ 

Wa}id^vorth  Comnmn^  S.  W. 
iPRATT,  Josefjh  John,  /fillint^don^  near  [Jxhridfff. 
jQuBTiCH,    Artbur    Stephen,    IM,     Wat  ion    Sireet, 

Oxford. 
tEBlTfOLDS,  John  Howells,  Wellington^  Salop. 
JTatixer,  H.,  16,  Dejinjf  Rmd^  hihnonton. 
t  TnoMAS,  Charlea  Russell,  142b,  High  Street^  Letvu- 

kam,  S,E. 
tToOGoui),    Henry  Jolini    Town   Hall,   Spa   Hoad^ 

Bernwndsetf. 
JTooGOQD,  Henry  Stephen^  50,  Bu^vlon  Iloadt  Thoni' 

ion  Heathy  Croifdon, 
jTniBE,  Thomas,  Church  Rd,,  Famcomhe^  Godalming* 
JWalkkr,  George  Simpson,   10,  Pembroke  Square, 

Kensiiffpfm,  W. 
JAVells,  John,  40,  Jessica  Maad^  Wandgworth  Cam*  ' 

nion,  WeM  iSlde,  S.  W. 
tWiilTK,  Frank,   16,  WeVimfUjn  Place,  Northampton, 
t VV I L K t N a<> N ,  M ich ael  H utch inaon ,  6,  Fla via  Terrace^ 

i<outh  Shield ». 
J  Williams,  Thos.  Wm.,  32,  BarUn^  Eoad,    Wett 

Htw,  E, 
JWuuEOw,  I^aac,  156,  Hvjh  Street^  ShadweU,  E, 


CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY 
JjjSM  TO  September,  1898. 


•,•  For  pMimtion  of  Societies  <t*w£  IfutUMtionM^  ^c,^  Hf  undrr 


ACADEMlEtS   (Australian). 
New  South  Wales,  lioifal  SorUitf  of.     Journal   and    Proceedings, 
626  pp.,  8vo.     Sydney,  1898.    *      '  The  SodeUf, 

ACADEMIRS  (BBmaH). 
London*      BritM  yUgiKuition  of   Wata^irorlx  Eiujhifers.     Transac- 
tiuJiH*  Vols.  L  and  IK.  1896  and  1897,     224  pp'  and  27f»  pp.  8vo. 
Lundon,  1897  and  1898.  The  Association, 

Hmfal  Statist ital  Socifftf,      Journal  of,  YoJ.  LXL,  Part  I. 

20y  pp.,  8vo.     London,  1898*  The  Sod^ti/, 

The  InMtitution  of  Civil  Enijiiuei^i.     Minutes  of  Proceedings, 

\^ith  other  selected  and  abstracted  pa|>ers.  Vol.  CXXll.,  1807-98, 
Fart  IL,  507  pp.  Vol  I'XXIU.,  1897-98,  Part  JIL,  523  pp.,  Hvo. 
London, 1898. 

Report  of  CommittfO  on  the  Thermal  Efficiency  of  Steam 

Engines*     37  pp.  The  Institvtioii, 

Roijal  Ligiiiutirm  of  Gnat  Britain,    Prooeedings.     Vol.  XV., 

Part  II. /Xo.  91.     271  pp.,  8vo.     London,  1898,      77*/  fmtitution. 

Newcastle-upon-Tyne.  Xm^th  of  Ewilmui  Iruttittite  of  A\fittinff  and 
Skrhmical  Entjint'n^g.  TranMaciiuns,  Vol.  XLVIL,  Parts  IV, 
and  V.     Hvo.    'l^evvcnstlp-oii-Tyne,  1898.  The  Insiituiim, 

ACADEMIES  (Canadiak). 
Hanitoba.    Ilistoncdl  ami  Scientific  Sotiftff  of     Annual  Report  for 
1897,  and  other  pamphlets.     22  pp.,  8vo,    'Winnipeg,  1898, 

Tft€  SociefH> 

Toronto.      Cnnmlittn  Institute.     Transactions,  No.  10,  May,  1898, 

Vol,  v..  Part    11. :   :^01   p.      Proceedings,    New  Series,  Vol.  L, 

Purt3  IV.  and  V,,  .May,  189,s:  pp.   It 8.     Supplement  to  No.  9, 

Vol.  v.,  Part  1.     8vo.     Toronto,  1898.  Ths  ImtitMU^ 

ACADEMIES  (CastrmatTAL}. 
'  AmBterdanL    liotfa!  Ac^druiif  if  ScieneeM,    Verslagen  i aa  de  Gevofiis 
Ver^aderin^en  der  Wis-en  ^'atuurkundige  Afdeeltog;  Tan  2d  llri, 

1897,  tot  23  April,  1S9S.      Deel  VI.,  584  pp.,  4to.     AmaUtAwm^ 

1898,  Deel  VL,  No.  1.    34  pp.,  4to.     Amstertkra,  1897- 

TheA€mdimy. 


Aufitralian  Health  Society.  Twenty-tecoiu]  AnnBal  Beport,  UM^T* 
16  pp.f  8vo.  Length  re  on  Infant  Feedtng;  tte  mm  «mI  ihit  of 
artiBcial  foods,     to  pp.,  Xvo.     Mfdbotinie,  l^i#7*  TA^JSmcC^. 
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coimiiBirnows  to  LrBBAHT. 


L 


BechmaDn^  ^f,  (7,  L'AfJsainissement  de  la  Seine.  Conft'ronce  faite 
li?  H)  Ni»v^  mbrt\  l>i97.     32  pp.,  4to.     Paris,  1808.        Tha  Juthor. 

Board   of  Agriculture.     Agricultural   Rettirna    for   Great   Britain, 
showing  the  acreage  and  produce  of  crops,   prices  of  corn  and , 
number  of  live  stock;  with  Agricultural  Statistics  for  !  he  United* 
Kingdom,  British  Possessions,  and  foreign  countries*  1897.     263 
pp„  8?o.     London,  1S9S.  TJte  Board. 

Boml^ay.  Thirty-Fourth  Annua!  Report  of  the  Sanitary  CouimL^- 
sioner  for  the  Government  of  Bombay,  181)7,  with  Appendices, 
154  pp.     Bombay,  1898.  Surfj^-Mftj,  J,  \V,  Clarlimi, 

Britiflli  Colombia,  Province  of.  Annual  Report  of  the  Minister  of 
Mines  for  the  year  ending  Hist  Docember,  1^97,  being  an  account 
of  the  mining  operations  for  gold,  coal,  &c.,  in  the  Province. 
189  pp. 

Beport  of  Dairytnen's  Association  of,  for  1896-97.     44  pp., 

4to,     Victoria,  B.C.,  1897,  1898.  The  Promndal  Board. 

Brown,  ir.  The  Hygienic  and  Economic  Value  of  Antiseptics  in 
Urban  Sanitation.     10  pp.»  8vo.     lieprint  from  Public  Health. 

Tlu  Author. 

Brownlee,  John,  M.A.^  M.D.,  D.PJf.  Observations  on  the  aerial 
transmission  of  the  Enteric  Fever  Poison,  with  a  record  of  an  out- 
break presumably  caused  by  that  means  of  Infection.  19  pp.,  8vo. 
Glasgow,  1S98.  The  AndUr. 

Brussels.  Annuaire  Demographique  et  Tableaux  Statistiques  de« 
causes  de  dects,  1S96,  par  l)r,  E.  Janaaens.  41  pp.,  8vo, 
Bruxelles,  1897. 

Instructions  pratiques  pour  prcveair  et  combattre  la  Tuber- 
culosa Rapport  fait  an  nom  d*nne  commission  du  conseil  supe- 
rieur  d'Hygiene  publiquo  par  Dr.  E.  Janssens.  8  pp.  8vo. 
Bruxelles,  1895. 

Rapport  sur  les  operations  do  la  division  d'Hygione  et  «ur 

la  salubrite  publique  de  la  ville  pendant  fannee  1895.      39  pp, 
8vo,     Bruxelles,  189*n     With  other  notes  and  reports. 

Dr.  E.  JanstfUM, 
Canada.  Lahomtortf     of    Inland    Revenue     Dtparhntni^     Ottaxva, 

Bulletin  No,  57,   Aerated  Waters ;   Ko.  58,  Belladonna  Plasters; 

No.  59,  Infants'  and  Invalids*  Foods, 

T.  Macfarlane^  Chief  Analyst, 
Corfield,    Frof.    TF.   //.,    J/./!.,    iM.Il   (Oxon.\    FMX\r,   (LondA 

Dwelling-houses  i  their  Sanitary  Construction  and  Arrangements. 

125  pp.,  8vo.     London,  1898,  The  Author, 

Dibdin,    IF.  /.,   FXa,   KC.S.    The   Purification  of  Sewage  and 
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GENERAL    NOTES. 


Fifth  Intbrnationai*  Congrbsb  of  HynnoLOGY,  Cumatolooy, 
A  Nil  Mkiulal  Geology,  was  held  during  the  hai  week  in  September  aiJ 
Iiiegc  (Bolpkiin),  under  the  patronage  of  H,  U.  IL  The  Crown   Prince  d' 
BelgiEUi,  the  Honorary  Presidency  of  M.  de  Bnijrii,  the  Minister  of  Agn* 
eulttire  tind  Fine  Arts,  and  tlie  Presidency  of  M.  Devalque,  Uic  Professor  of 
GetUogy  at  the  Uiiiversity  of  Li%e.    It  was  well  altended  by  reprcsentativ 
of  various  national itiea, 

Many  important  onmmunications  were  read  and  discussed  in  the  vario 
Sections,   among   which    was  a  very   important   paper   by   Dr.    Kubom'^ 
(Hon    Fiillow  of  The  Sanitary  iDslitule),  on  "The  Working  of  Mines  in 
Bdgium  from  the  point  of  view  oi  the  Health  and  Safety  of  tlie  MiiMas," 


GENEBAL  NCyPES.  5U3 

ud  a  most  iDteresting  Conference  was  given  before  the  whole  of  the 
OongreiB  by  M.  Walthere  Spring,  the  Profesaor  of  Chemistry  at  the  Uni- 
versity of  Li^ge,  on  the  Colours  of  Natural  Waters,  in  which  he  showed 
experimentally  that  the  true  colour  of  pure  water  is  blue,  as  in  the  Lake 
of  Geneva,  and  that  this  colour  is  the  colour  proper  to  the  water,  and  is 
not  doe  to  a  mere  reflection  from  the  surface  or  from  suspended  particles 
in  the  water.  That  when  pure  water  has  a  very  slight  cloudiness  due  to  the 
praeooe  of  finely  divided  nearly  white  or  colourless  particles  in  suspension, 
«ven  if  these  are  absolutely  colourless,  as  in  the  case  of  very  finely  divided 
rock  oyital,  a  yellow  tint  is  given  to  the  water,  which,  together  with  the 
utnnl  blue  proper  to  the  water  itself,  produces  a  green  colour,  as  in  the 
CMBB  of  the  lakes  of  Neufchatel  and  of  Constance.  He  remarked  that  it 
iMd  been  noted  by  various  observers  that  the  water  of  certain  lakes  ordinarily 
inen  becomes  occasionally  absolutely  colourless,  and  this  be  showed  was 
doe  to  the  washing  into  the  lakes  of  a  fine  mud  of  a  reddish  tint  due  to 
<^e  of  iron,  which  neutralizes  the  green  colour  of  the  water,  rendering  it 
ft*  the  time  being  perfectly  colourless. 

Interesthig  excursions  were  also  made  to  the  Bathing  Establishments, 
^  to  inspect  the  sanitary  arrangements  of  Ostend  and  Middelkerke,  Spa, 
Cbandfontaine,  and  Aix-les-Bdns. 

The  Sanitary  Institute  was  represented  by  Professor  Corfield,  Vice-President 
®' the  Institute,  who  was  elected  an  Honorary  Vice-President  of  the  Congress, 
*^  ^ns  also  appointed  the  English  member  of  an  International  Committee 
^Mcb  was  formed  for  the  purpose  of  enquiring  into  the  means  to  be  adopted 
^  the  preservation  of  the  purity  of  the  sources  of  natural  mineral  waters. 

Lbctubbs  and  Examinationb  for  Sanitary  Inspectors. 

Aa  an  illustration  of  the  widespread  influence  exercised  by  the  Lectures 

JJ^  Examinations  of  The  Sanitary  Institute,  we  give  the  following  extract 

^^  The  Public  Health  Engineer  of  September  lOth,  1898:— "The  Indian 

^««Wiw/  Record  announces  that  the  Health  Officer  of  Calcutta,  Dr.  J.  N. 

^^^H>k,  D.P.H.,  in  his  note  on  the  *  Health  Department  Budget  Estimates,* 

JJ^^es  the  following  suggestion :    *  I  would  suggest  for  the  consideration  of 

"^  commissioners  that,  instead  of  appointing  one  of  our  present  uncertificated 

J^ttaiy  inspectors,  they  should  make  it  an  acting  appointment  only,  and 

f^ v^rtise  in  the  English  papers  for  a  certificated  sanitaiy  inspector  who  has 

^^xi  through  the  course  at  The  Sanitary  Institute  and  passed  his  examination, 

iJ^ides  having  practical  experience  in  the  work  of  a  large  town.    I  believe 

**^  Bervices  of  such  a  man  could  be  obtained  for  about  Rs.  400  a  month  and 

**^«iBe  allowance,  and  that  he  would  prove  more  valuable  for  the  class  of 

^^*'k  that  has  to  be  done  than  those  of  the  R.E.  officera  and  other  gentlemen 

^  ^gh  social  and  professional  attainments.    I  do  not  consider  that  any  one 

^^  ^ie  present  staff  of  sanitary  inspectors  is  proj^erly  qualified  for  the  post  in 

?^ilary  knowledge,  or  has  the  personal  qualifications  which  are  necessary 

^*  the  effident  control  of  a  large  establishment    From  this  it  would  appear,' 

ItJ*  the  Indian  Medical  Record^  *  that  theie  is  no  place  in  India  where  men 

^1^  trained  in  sanitary  work.    This  is  not  to  be  wondered  at,  considering 

^^  much  our  whole  educational  system  has  fallen  behind  the  times,  and 

1^  siudl's  pace  at  which  things  move  in  India.    We  present  the  fact  to  the 

gT^^ritics  as  another  direction  in  which  reform  is  urgently  needed.    Will 

|/*'^8©oii-MaJor  General  Harvey,  C.B.,  kindly  make  a  note  of  this.    We  show 

^j^^J]^»  editorial  columns  how  the  Government  in  its  own  admission  has 

^^^ooflly  failed  in  its  efforts  to  educate  medical  men  and  nurses,  but  surely 
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llalKHiM  not  \w  bcyund  lis  power  to  lum  out  rapAbIc  siitiltiiry  iajftfcioa 
Tllfltt  li  pJeal^  of  luatoriaL  «nd  examples  of  haw  things  nArndft  mi  bedme, 
lo  |>ravide  'valUAble  instrtictitm  for  the  responsible  authorllles." 

M HAT  iN^PKCTio N  A  s  i>  r c B LI c  Sl A VQ  HT tiR -Uoun Ks .  —The  Pfiblic  IMth 
Doomilttee  of  the  London  Co  only  Coiineil  have  Iss^ued  a  report  wMeli.  if 
enttted  Into  effect-^  wotild  meet  several  of  the  rvcommendatious  made  bj  ^ 
Iloyal  CominigBion  on  Tnbertulosis.    The  Cammltiee  state  thut  in  bjjitpon 
upon  the  subject,  the  medical  officer  of  health  showed  the  snadequacy  of  lit 
inspection  of  me&t  ooniumed  in  London,  and  pointed  out  that  to  eo^UTe  Ih^ 
pfOp^T  inspection  of  meal  killed   in  Ijandon  he  considered  it  abolulfil/ 
ntomsaiy  that  ull  animal  a  should  bo  killed  in  public  glanghtcr-lioitse^  in 
which  alone  due  inspection  was  possible*   It  appears  that  the  greater  nmkf 
of  animals  now  slaughleroel  in  London  are  ki11e<i  in  the  slang hter*boiis45  ^f 
the  Corporation  of  Uie  City  of  London  at  Deptford  and  IsLln^n,  bet  iIlf^l^ 
tuitSou  obtained  from  occupiers  of  private  ftlaughter-houaeSk  of  wUlcii  iUx 
UQ  iomo  450  in  London,  shows  that  in  winter  Bome  900  bei^  T.fJOO  Bbeep, 
md  900  pigs,  and  in  summer  SiK)  beasts,  1  1/jOO  sheep,  and  TjOO  pip  m  killed 
|>0r  WfOk  In  th€ie  premisea.    The  Bjj-sleinatic  inspection  of  these  anlualftis 
ImpOffilble  in  Tfew  of  the  numerous  premises  in  which  tliej  are  killed.   Tiie 
medlci^l  officer  is,  theiefore,  of  opinion  that  it  is  desirable  to  afTord  buicbcfi 
IhO  oppOTlunily  of  killing  animals  in  some  half-dcrKen  public  slaugliter-iioiP^ 
to  be  ownetl  by  the  Council*     The  drst  step  should  be  to  reriatre  tbal  ^ 
aninial!»  slaughtc^red  in  L^^odon  shonld  be  killed  in  public  slaugbter'houscii 
and  that  stations  should  subsoquenlly  be  provided  for  the  examination  of  ^ 
mom  killed  in  other  parts  of  the  countryf  and  not  already  subjected  ta  J^' 
ipedioii  in  public  slaughter-houses.     The  Committee  point  oat  that  tb^ 
luive  ttliefu%  eonsidere^l  the  recommendaliona  of  Ihe  Boytd  ComtnmQn  od 
Tisbercaloeia,  and  that  with  theae  recommendations  and  the  views  exproa^^ 
by  the  medical  officer  they  entiiely  concur.    The  question  necesaarilf  aii^tf 
whether  tbe  pro  vision  t^f  public  sIaughter-boii8es  und  stations  for  ihe    ill' 
spection  of  meat  will  involve  cost  to  the  ratepayers.    They  think  thater'cary 
effort  should  be  made  to  render  these  places  self-supporting,  but  tha.^  it 
would  be  futile  at  present  to  attempt  to  submit  estimates,  as  so  mach  ^%M 
depend  ui>on  the  locality  of  the  sites,  the  circumstances  of  the  trade,    ^d 
the  character  of  the  buildings. 
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''^Endetnic  Typhoid  Fever  in  JVottinahafr^'  bt/  Philip  Boobbyeii, 
M.B.,  M.OJL,  Notiiiighaoi, 

(Fellow.) 

The  subject  of  endemic  typhoid  fever  io  towns  is  becoming]:,  1 
know,  somewhat  stale,  and  especially  to  those  who  do  not  see 
much  of  the  disease ;  but  the  only  course  open  to  Medical 
Officers  of  Health  like  myself,  who  happen  to  be  connected 
with  centres  of  population  having  a  persistently  high  annual 
t^-phoid  death-rate,  is  to  press  the  subject  until  pubHc  opinion 
comes  to  our  aid  atid  demands  the  prompt  removal  of  those 
conditions  whicli  can  be  shoi^Ti  to  foster  the  disease. 

To  this  end  I  have  already  published  in  niy  Annual  Health 
Reports  for  Nottini!:ham  (from  1^92  onwards)  some  of  the  facts 
and  fiixures  contained  in  this  paper,  but  not  any  of  them  have 
hitherto  apjieared  in  a  separate  paper,  and  many  of  tl^em  are 
entirely  new.  In  the  first  place  I  shall  reproduce  a  table 
which  I  prepared  for  my  18^6   Report,  showing  almost  at  a 

{;;lance  the  incidence  of  t}^jhoid  fever  in  Nottingham  upon 
louses  furnished  with  pail-closets,  midden-privies,  and  water- 
closets  respectively. 

EsTEEic  FfiVEit  Df  Nottingham,  1887 — 90. 

Cotes  and  proportion  of  cases  in  Hoiiscs  fitmished  respectively  with 

Fail-VlostU^  Middm-Privies,  and  Water-Chstts. 

1887. 

HOUBES.  CA8B8.  RaTIO, 

35,786  Houses  with  Fail  closets  ...  369  cases  =  1  case  in   m  Houses. 
1,595       „  „      Privies  .♦.    45     „      =  1     ,,    in    35 

6,000       „  »,      W.CVs  ...     V2      .,      =1      .,    ifl  5U0 
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^H 

1888, 

^^^1 

HOCfSKS. 

Casks. 

ttATIO.                                  1 

^^^H          37|03€  Houses  with  f'ail  closets 

...  354  cases  =  1 
.„    2y     „     =  1 
...     11      ,,      ^  I 

case  iQ  104  Houses. 
,.    in    52       ,. 
„    in  554 

^^H 

1889. 

^^H         37.53d  Houses  with  Pftil  Closets 
^^H           1^3                        Pnvjes 

...  326  dises  =  1 
...    31     ,.      =  1 
...     10     „      ^  1 

case  in  llfi  Houses. 
,.    m   43       ^ 
.    in  620       ,. 

^^H 

1890. 

^^H          38,Ki3  Houses  wiih  Pml  closets 
^^H             1,195                          Privies 

...  305  cases  ^  1 
...    2«1     ,,      =  I 
...      9     „      =1 

case  in  125  Houses. 
,,    in    52 
o    in  094        „ 

^^H 

1891. 

fl 

^^^H          38y571  Houses  with  Pnil  closets 
^^H               680                  ,.      Privies 
^^H            6,295                          W.C/s 

...  317  cases  =  1 
...    27     „      =  I 
...    n     ,,     =1 

case  iu  114  Houses.      ^H 

in   m                  H 

,f    in  572                    ^H 

^^H 

1892. 

^M 

^^H          118,8^4  Houses  with  Pail  closets 
^^^1              711                         Privies 
^^H            6^)                         W.C.'s 

...  178  cases  ^  1 
12             =-1 

Z    8    '!    =1 

case  in  218  Housed.     ^| 
,.    in    50                   ^M 
,,    in  795                   ^m 

^^B 

1893. 

^^ 

^^^1          40,0D7  Houses  with  Pail  closets 
^^H              600                         Privies 
^^M           7»0U0                  „      W.C^s 

...  435  cases  ==  1 
...     »9     ,.      =1 
...    26     „      =  1 

case  in    02  Houses.            I 

„    in    31                   ^J 

^^H 

1894. 

^M 

^^H          40,414  Houses  with  Pail  closets 
^^H               500                          Privies 

^^m        7,000            ,.    w.c's 

...  304  cases  =  1 
...    20     ,,      =  I 
...     10     ,      =1 

case  in  133  Housee.     ^| 

in   25                   ^H 
M    in  700                   ^H 

^^H 

1895. 

^1 

^^H          40.53-2  Ilotiees  with  Pail  closets 
^^H              4m)                         Privies 

^^M        7,100             „    w.c;s 

».  385  cases  ==  I 
...    23     „      -  1 

...     14      „       =1 

case  in  105  Houses^     ^H 

M    in    20                   ^M 

in  507                   ^M 

^^H 

1896. 

^H 

^^H          40,225  Houses  with  Pail  closets 
^^^1               440                          Privies 
^^H                                             W.C.'s 

...  400  ca^es  ^  1 
...     24      „       =  t 
...     20      ,,       ^  1 

case  in  101  Houses.           | 
„    in  360                   ^d 

^^^            If  we  summarise  the  fi^ires  for  the  ten  years,  we  find  that  ^1 

H             the  animal 

iiAeraf^e  rate  of 

incidence  m>on  eacli  class  of  house        | 

H             liaf^  been  a^ 

5  follows: —  (1) 

u]Jon  pai!-closet 

houses,  1   case  in 

■              120;  (2)ui 
H            w.c.  houses 

on  midden -privv 
,  1  case  in  558, 

houses,  1  case  in 
In  other  word 

37;  and  (3)  ujmn 
s,  the  proportional 

H             incidence  of  the  disease  upon 

houses  with  pri 

vies  w  as  raoi"e  than        ' 

f             three  times 

as  i^rcat  as  that 

upon  houses  wi 

th  pail-closets  and 

that  upon  ]i 

ouses  with  pail-c 

losets  more  than  4i  times  ^^reater 

than  that  i 

Li}ion  houses  with  W,Cp's.       The 

different   types  of        j 

closet  are   i 

ntermingled  in  all  parts  of  the  town,  and,'  except       J 

K. 

,.  1 
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in  distinctly  good  neighbourhoods,  the  incidence  and  ratio  of 
incidence  is  remarkably  general  and  uniform. 

I  am  dealing  here  for  the  most  part,  it  must  be  remembered, 
with  endemic  typhoid^  a  disease  which  recurs  year  after  year, 
in  varying  amount  truly,  but  still  ahnost  always  in  sufficient 
quantity  to  produce  an  annual  death-rate  of  more  than  0'25 
I>er  1,060. 

It  may  be  as  well  to  explain  precisely  what  I  mean  by 
speaking  in  this  way  of  endemic  typhoid  fever*  1  am  not  for 
a  moment  contending  that  our  local  typhoid  is  only  propagated 
by  sucli  agencies  as  foul  soil,  premises,  and  general  surround- 
ings, It«  history  is  of  course  insterpei*sed  with  water-,  milk-, 
and  focjd-bornc  outbreaks.  My  only  contention  is  that  the 
greater  part  of  our  annual  visitation,  year  by  year^  is  due  to 
tfie  former  agencies. 

Occasional  epidemics  affecting  all  classes  of  houses  and 
people  in  certain  districts  almost  uniformly,  and  propagated  by 
infected  w^ater,  milk,  and  the  like^  can  be  distinctly  traced  in 
one  of  my  tables,  dealing  with  the  proportional  incidence  of  the 
disease  in  successive  years  upon  houses  of  different  classes,  by 
the  effect  they  have  in  levelling  up  the  incidence. 

The  annual  death-rates  from  enteric  fever  in  Nottingham 
from  18^8  to  18D7  inclusive  were  as  follows  : —  . 
imn        16914        i«i90        lasn       isd?       ims        ibh       u^       t»^a        n^ji 
0-40    0-28     0-29     0^32     O'Hi     0'31     0-28    0-24     0*34    0-21 

The  average  annual  rate  for  the  ten  years  1888-97  was  0*28, 
and  for  the  immediately  preceding  decenniimi  0*3 L  These 
rates  are,  of  course,  much  higher  than  they  should  be  in  a 
remarkably  clean  aiifl  well  sewered  town  like  Nottingham, 
provided  moreover  with  an  excellent  public  water-supply* 
There  has  been  little  real  decline,  if  any,  in  the  local  typhoid 
*leath-rate  in  twenty  years. 

If  proof  were  wanted  that  the  disease,  as  we  know  it 
Ijenerally,  is  not^as  has  been  suggested — propagated  by  our 
water,  it  could  be  found  iu  the  fact  that,  although  our  water- 
supply  is  all  derived  practically  from  one  source  (deep  boiings 
in  *'  Bunter  Sandstone"),  the  disease  is  never  altogether  general 
in  its  distribution  about  the  town,  or  even  in  sections  of  the 
town  supplied  from  one  well  or  reservoir:  its  incidence  is  much 
heavier  ui>on  the  poorer  neighbourhoods  tlian  the  well-to-do. 
When  introduced  into  a  good  neiglibourhood  it  sometimes 
remains  for  a  time,  but  tlie  spot-maps  of  recent  years  which 
were  passed  round  show  at  a  glance,  to  anyone  ac(|uainted  with 
Nottingham,  that  the  better  parts  of  the  town  are,  as  comfiared 
with  the  poorer,  practically  free  from  the  disease.    The  superior 
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neighbourlioods  are  not  by  any  means  exclusively  furnislied 
witii  w.c/s.  Round  the  central  parts  of  the  town,  indeed,  there 
are  a  very  large  number  of  pail-closets :  it  is  only  the  midden- 
privies  that  have  disappeared  from  this  region.  There  is  one 
very  important  particular,  however,  in  which  the  outaide 
premises  of  liouses  in  the  better  neighbourhoods  differ  from 
those  in  tlie  poorer,  and  of  this  I  wish  you  to  take  special  note. 
The  yards  and  passages  of  the  former  are  almost  invariably 
well-paved  and  drained,  whereas  thoise  of  the  latter  are  often 
seriously  deficient  in  this  respect.  It  must  not  be  hastily 
inferred  that  we  of  the  Health  Department  are  neglecting  our 
duties  in  suffering  a  continuance  of  these  latter  conditions. 
There  are  many  outlying  parts  of  Nottingham  which  a  short 
time  back  were  simple  country'  villages.  Small  gardens  in  such 
districts  rapidly  degenerate  into  clirty  patches  of  waste  land 
devoid  of  vegetation,  as  buildings  and  population  of  the  poorer 
class  thicken  upon  the  ground.  The  absence  of  vegetation  is 
here  probably  a  verj'^  important  matter,  Now  we  cannot 
reasonably  demand  that  what  has  been  a  back  garden  (say 
60  feet  to  100  feet  long)  shall  be  completely  paved  over,  but 
certainly  nothing  short  of  this  is  required  if  w^e  would  protect 
the  local  population  from  soil-bred  diseases,  especially  when  we 
recollect  that  the  contents  of  privies  and  pails  fi^tjnently  find 
tlieb'  way  to  the  surface  of  tbe  soil  aromid  them. 

There  is  probably  very  little  to  be  learnt  with  res{iect  to  the 
causes  of  the  vaiying  distribution  of  the  disease  in  Nottingliam 
from  a  study  of  the  local  geology.  All  the  densely  inhabited 
central  parts  of  tlie  town  are  built  at  various  levels  upon 
pebble  beds  on  conglomerate,  but  there  are  besides  alhn^um  and 
gravels  of  the  Trent  and  Leen,  mottled  sandstone,  red  maris, 
magnesian  limestone,  and  the  coal  measures,  lying  grouped 
around  this  central  portion.  Upon  the  uniform  central  part  how- 
ever we  find  at  different  parts  the  most  unequal  incidence  of  the 
disease.  The  character  of  the  subsoil  appears  to  be  unifonn : 
the  only  points  of  differentiation  lie  above  the  natural  surface. 
A  study  of  tlie  geological  maps  with  the  spot  maps  issued  in  my 
recent  Annual  Reports  of  Nottingham  will  enable  anyone  suf- 
ficiently interested  in  the  subject  to  make  the  comparisou  to 
gauge  the  accuracy  of  my  remarks.  Both  sets  of  maps  have  con- 
tour liucs,  plainly  marked  with  heights  above  ordnance  datum. 
I  may  observe,  in  passing,  that  our  local  experience  does  not 
appear  to  lend  much  support  to  Pettenkofer's  theory  with 
regard  to  the  causative  relation  of  a  falling  and  rapidly 
fluctuating  subsoil  water  in  impure  and  porous  soils  to  the 
genesis  of  t^^hoid  fever.  Although  we  have  the  seasonal  flue* 
t nations  of  "Uie  disease  usual  in  these  regions,  we  do  not  find 
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^t  they  are  necessarily  much  more  marked   in  low-lying 
^Wcts  with  porous  and  wet  sub-soils  than  in  those  standing 
%h  and  dry  on  the  solid  rock. 
*  sliall  now  pve  some  figures  shewing  the  incidence  of  cases 

'yon  houses  of  5  rooms  and  under,  and  tnose  of  larger  capacity 

"»peotively,  during  the  ten  years  1887-96. 


¥.««. 

ToUl  eases  of 
Enteric  Fever. 

CaiM  In  honiM  or 
t  room*  aad  onder. 

Gasee  In  honses  of  more 
than  6  rooms  capacity. 

W»7 

.  . 

426 

340(807, 

.of  all) 

86  (20  7- of  all) 

18^9 

.  . 

394 

340(86-3\ofall) 

54  (13-7%  of  all; 

18SS 

.. 

367 

305     ... 

... 

62 

1^90 

337 

288     ... 

•  .  * 

49 

1»»1 

.  • 

375 

325     ... 

... 

50 

1802 

198 

156     ... 

42 

l»O.S 

479 

411     ... 

68 

1*»4 

334 

298      ... 

36 

1»»5 

.  . 

422 

368      ... 

... 

54 

1&S6 

1 .  • 

444 

390     ... 

... 

54 

ota.\  in  10  yrs.  3776  3221  (85-3  7^  of  all)  555  (14-7  7^  of  all) 
1^  may  be  noticed  that  I  have  not  given  the  figures  for  1897. 
Che^^  are  omitted  on  account  of  the  wholesale  disturbance  of 
^g^  ne^hbourhoods  produced  by  the  carrying  out  of  the  new 
worlds  of  the  Great  Central  and  Great  Northern  Railways, 
wbioh  first  came  into  serious  operation  during  1897. 

The  houses  containing  five  rooms  and  less  certainly  do  not 
^Joa&titute  more  than  from  45  per  cent,  to  50  per  cent,  of  all 
Wses  in  Nottingham.  Still,  in  the  ten  yeai»  1887  to  1896, 
^ore  than  85  per  cent,  of  all  typhoid  fever  cases  registered 
^^ccurred  in  such  houses,  leaving  less  than  15  per  cent,  to  those 
01  larger  dimensions. 

The  seasonal  distribution  of  the  disease  shows  considerable 
^^riation  according  to  the  type  of  closet.  During  the  five 
years  ending  with  1896,  the  totals  of  the  quarterly  numbers  of 
^*^  recorded  in  successive  quarters,  in  houses  furnished  with 
Pwl-closets,  privies,  and  w.c's  respectively,  were  as  follows : — 
,^  5  years,  1891—1896. 

^Tpe  of  Closet.  IstQrs.  2DdQr8.  3rd  Qrs.  4th  Qrs. 

f*il-closet    ...    365  cases.     206  cases.     512  cases.     619  cases. 


-privy.       23      „  19      „  26      „  31      „ 

^•C 16      „  6      „  25      „  30      „ 

If  we  divide  the  pail-closet  numbers  by  20,  the  quarterly 
"pwes  for  this  type  become 

18  cases,  10  cases,  25  cases,  31  cases, 
^^i  are  comparable  at  a  glance  with  those  of  the  privy  and 
^.C.    These  latter  numbers  are  relatively  small,  but  this  is  a 
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defect  which  caanot  now  be  obviated ;  they  must  be  taken  for 
what  they  are  wortli.  It  is  hardly  necessary  to  say  that  the 
figures  for  the  second  quarters  (in  their  relation  to  the  rest)  are 
those  wliieh  here  claim  oin*  8i>ecial  attention. 

The  numbers  of  i>rivy  cases  show  a  remarkable  degree  of 
imiforniity    throughout   the    year,   the    total   for    the    second 

Suarters  bein|^  equal  to  just  a  fifth  of  the  annual  total.  Next  in 
egree  of  uniformity  come  the  pail-closet  cases.  The  ntuiiber  of 
these  in  the  second  quarters  is  e(|ual  to  nearly  an  eighth  of  all. 
Last  come  the  w.c.  cases.  The  number  of  these  in  the  second 
quarters  amounts  to  only  one-thirteenth  of  tlie  tot^il  for  the 
years.  If  these  figiires  suffice  to  show  anything  at  all,  they 
undoubtedly  indicate,  a  tendency  on  the  part  of  the  consen^ancy 
closets  to  produce  an  endemic  continuity  of  cases — as  I  ha\'t* 
pre\iously  argued— througli  pollution  and  infection  of  jiremise* 
and  soil,  and  a  lack  of  such  tendency  on  the  part  of  the  wx* 
The  history  of  the  local  recurrence  of  cases,  however,  is  a 
somewhat  curious  study.  There  are  localities — which  can  be 
readily  picked  out  on  the  spot  maps — from  which  the  disease 
is  hardly  ever  absent,  but  even  hei-e  it  seldom  in  my  experience 
remains  endemic  for  long  at  one  exact  spot*  or  in  one  house.  It 
shows  a  decided  tendency  to  shift  about.  In  one  street  at 
Radford,  the  houses  of  which  have  midden  closets  almost 
exclusively,  I  have  made  the  following  recortl  of  cases  in 
successive  years  :— 

1895.  3  cases  in  May  and  July. 

1896.  4  cases  in  March,  August,  and  October. 

1897.  4  cases  in  January,  July,  and  September. 
But  only  four  of  these  eleven  cases  occurred  as  secondary 

eases  in  houses  previously  invaded. 

In  another  street  in  the  same  district,  furnished  with  pail- 
closets,  fifteen  cases  were  spread  over  the  four  years,  1894 — 
IH^lj  and  the  same  number  only  of  secondary  cases  in  identical 
houses  occurred  here  also.  Large  unpaved  yards  or  raggetl 
back  gardens  adjoin  the  rears  of  most  of  the  houses  in  both 
these  streets. 

DurinfT  1897  there  were  5t5  secondary  cases  of  enteric  fever, 
within  the  year  in  houses  previously  invaded,  recorded  in  Not- 
tingham. AH  these  occurred  in  houses  furnished  either  with 
midden-privies  or  pail-closets,  none  in  those  with  wx.'s,  though 
the  latter  now  constitute  from  one- fifth  to  one-fourth  of  all, 
and  are  scattered  all  over  the  town. 

Let  us  now  bring  to  a  focus  the  conclusions  to  be  derived 
from  the  few  facts  and  figures  I  have  here  laid  before  you. 
The  conclusions,  I  take  it,  are  briefly  as  follows  :^ 

1.  That  conservancy  closets^ — privies  and  pail-closets — as  we 
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know  them,  not  as  theorists  paint  them — ^are  capable  of  playing 
*  very  active  part  in  maintaining  and  propagating  endemic 
enteric  fever. 

2.  That  their  capacity  in  this  respect,  and  for  obvious  reasons, 
w  greatly  augmented  by  an  unpaved  condition  of  courts,  alleys, 
and  yards,  and  all  that  the  expression  "  a  dense  and  poor  neigh- 
bourhood "  connotes. 

3.  That  the  comparative  immunity  from  typhoid  incidence 
of  decently  built  modem  houses  with  w.c.'s  can  be  seen  even 
m  towns  where  typhoid  fever  is  and  has  been  endemic  for 
nuiny  years,  and  also  even  in  the  poorer  neighbourhoods  of 
these  towns. 

No  paper  on   this  subject  is  now  complete  without  some 

Inference  to  the  very  important  experiments  recently  carried 

out  by  Drs.  Sydney  Marsden  and  John  Robertson,  upon  the 

Jehaviour  of  Ebertn  s  bacillus  in  polluted  and  unpolluted  soils. 

•  These  investigators  have  shown  that  the  typhoid  bacillus  is 

J^pable  of  living  and  growing  and  spreading  in  the  superficial 

'Vers  of  organically  polluted  soils,  while  failing  altogether  to 

'^u  its  vitality  in  virgin  soils.     The  importance  of  the  results 

achieved  by  the  experiments  of  these  investigators  cannot,  in 

j|m8  connection  at  any  rate,  be  over-rated.    These  results  should 

7*^  home  even  to  the  most  careless  and  sceptical  of  intelligent 

^ina«  the  real  danger  of  so-called  conservancy  closets,  and  also 

^*^t  of  unpaved  ground  surfaces  around  the  latter  in  the  near 

'^^^hbourhood  of  town  dwellings. 

"hese  bacteriological  facts  are  of  such  singular  interest  in 

^^nection  with  the  subject  of  my  paper  as  to  demand  at  least 

,  .Passing  notice,  but  space  forbids  me  to  discuss  the  experience 

^*^c^^  to  my  own  of  other  observers  in  the  public  health 

^^ce.     My  object  to-day  has  been  to  lay  before  you  as  briefly 

^^P  possible  a  few  facts  culled  from  my  owa  personal  experience 

r      ^'"ecent  years,  with  the  conclusions  to  be  drawn  from  them. 

j^  ^^e,  however,  many  gentlemen  now  before  me  who  can  supply, 

I     "^Hey  will,  on  the  best  possible  authority,  much  of  what  for 

^^  of  time  I  have  been  compelled  to  omit. 


1^.  CooFEB  Pattin  (Norwich)  regretted  that  he  had  not  had  an 

yl^^^noed  syllabus  of  the  subjects  to  be  discussed  at  this  meeting, 

5^|^ii8e  a  little  time  ago  he  read  a  paper  before  the  Epidemiological 

^^^^ty  in  London  on  Enteric  Fever  in  Norwich,  which   covered 

^^ich  the  same  ground  as  Dr.  Boobbyer  had  so  ably  gone  over.    He 

vSe^^^'  as  Dr.  Boobbyer  proceeded,  that  there  were  many  points 

^  likeness  between  Nottingham  and  Norwich,  and  also  of  contrast. 

^P*  Boobbyer  spoke  of  Nottingham  as  an  ancient  place,  and  he  could 


KITDSMIC  TYMOIB  115TEB  IX  NOTTtNGHAM. 


claim  for  Norwich  that  it  was  even  more  ancient,  and  that  it  had 
heen  for  about  a  thousand  years  at  any  rate  a  relatively  populous 
place*  Besides  being  ancient  it  was  extremely  picturesque,  and  in 
addition  was  a  cathedral  citv,  and  therefore  they  would  kno\y  that 
mimy  old  institutions  flourislied  within  it.  Geologically  also  it  was 
somewhat  like  J^ottingham  in  this  sense ;  the  soil  of  Norwich  was 
practically  all  chalk.  They  had  chalk  to  1,000  feet  in  deptii  practi- 
cally over  the  whole  of  the  inhabited  area  of  the  city,  and  it  was 
cropping  up  constantly  to  the  surface*  There  was  one  relatively 
Htnall  area  over  a  bed  of  clay,  but  practically  they  might  take  it  that 
Norwich  stood  on  a  chalk  formation.  A¥itli  rt^gard  to  the  areas  in 
the  city  that  had  been  affected  by  typhoid  fever,  he  found  the  dijsease 
had  been  very  generally  distriboted  during  the  time  he  had  betm  there. 
There  were  ooly  two  districts  that  had  had  any  special  incidence  of 
the  disease,  and  these  two  were  on  the  higli  ground — one  on  an  escarp- 
ment of  the  hill  running  down  from  the  higher  parts  of  the  city  to 
the  lower— and  in  that  area  there  were  connections  with  a  low-lying 
and  unquestionahly  defective  sewer.  Now,  for  the  most  part,  in  this 
particular  area,  ventilating  shafts  had  been  erected  at  higher  levels, 
and  u  hether  it  was  that  practically  the  whole  population  had  immu- 
nized itself  by  having  typhoid,  or  whether  this  alteration  in  the 
ventilating  arrangements  had  brought  about  the  improvement,  the 
fact  was  that  typhoid  there  was  relatively  less  than  it  was  before. 
The  water  in  Norwich,  like  that  of  Nottingham,  was  xery  good. 
Speaking  l^rom  memory,  he  should  say  that  85  per  cent,  of  the  houses 
were  sup|>lied  with  the  Company's  water,  hut  about  15  per  cent,  still 
drew  their  water  from  wells,  lie  was  satislied,  however,  that  the 
well  water  had  no  more  to  do  with  their  typhoid  than  had  the  pipe 
water.  As  a  matter  of  fact  the  figures  made  the  proportion  of 
typhoid  cases  in  houses  supplied  with  the  Company's  water  about 
one-half  per  cent,  worse  than  those  drawing  their  water  from  the 
wells.  All  the  same,  he  was  advi*iing  his  Council,  constantly,  to  have 
these  wells  closed,  and  whenever  it  could  he  shown,  by  analysis,  the 
water  to  be  suJikientU^  polhited,  this  was  done.  He  practically  put 
out  of  Court  water  as  the  constant  and  common  cause  of  the  t3rphoid 
which  had  existed  in  Norw'ch*  They  had  notification  evidence  of  it 
lor  eighteen  years,  and  it  had  been  in  existence  there  for  all  Imng 
memory,  and  he  should  say  for  very  much  longer.  Then,  \^  ith  regard 
to  the  houses,  Dr,  Boobbyer  did  not  mention  whether  he  restricted 
his  five-roomed  houses  to  bouses  which  had  five  bedrooms.  The  ejt^ 
perience  in  Norwich  was  that  directly  tamilies  got  into  a  house  with 
four  or  more  bedrooms  the  incidence  of  the  disease  became  r«?mark- 
ably  lower.  A  very  large  proportion  of  the  yards  in  Norwich  were, 
like  those  of  Nottingham,  unpaved,  and  the  soil  must  be  riddled  and 
polluted  with  organic  matter.  He  bad  calculated  the  number  of 
tons  that  were  practically  dumped  dcmn  on  to  the  soil  of  Norwich  in 
a  year,  and  it  came  out  at  a  very  big  figure.  The  Committee  and 
himself  had  very  givat  difficulty  in  getting  these  Courts  paved,  but  it 
was  a  thing  they  were  very  anxious  tu  accomplish*  Ninety  per  cent- 
of  the  cases  of  typhoid  at  Norwich  occurred  at  hou»ea  where  the 
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exoement  was  retained  in  the  neighbourhood  of  the  dwelling,  and 
soS-pollution,  in  his  opinion,  was  the  real  cause  of  the  typhoid  fever 
vbidi,  in  Norwich,  as  in  Nottingham,  they  had,  like  the  poor, 
always  with  them. 

Br.  EusTACX  Hill  (Durham)  said  they  were  very  much  indebted 

to  Dr.  Boobbyer  for  introducing  this  discussion.    For  some  time 

put,  he  thought,  sanitarians  had  been  changing  their  opinions  that 

^oid  fever  was  invariably  caused  by  pollution  of  the  water  or  milk 

'  ''ipply,  and  had  now  come  to  regard  its  prevalence  in  many  parts  of 

tb  country  as  due  to  other  causes,  such  as  those  to  which  Dr. 

^bbyer  had  referred.    He  himself  came  from  a  part  of  the  country 

^here  for  years  enteric  fever  had   not  only   been  endemic,  but 

®*»ptionally  prevalent.       In  fact,  the  Eegistrar-Q^neral  had  in 

*veral  of  his  annual  reports  referred  to  the  fact  that  in  the  north - 

^■8tem  part  of  England,  of  which  Durham  formed  the  centre, 

®iteric  fever  had  been  more  prevalent  than  in  any  other  part  of  the 

^ntry.    It  had  been  the  subject  of  inquiry  by  seveiil  medical 

^cer»  of  the  Local  Government  Board,  and  one  of  the  best-known 

'sports  was  that  of  the  late  Dr.  T.  W.  Thompson,  in  which  the  writer 

^f^t  in  the  fullest  manner  possible  with  the  probable  causes  of  the 

^^'•ease  as  it  affected  the  county  of  Durham.    He  went  fully  into  the 

^'J^tions  of  water  supply,  milk,  and  such  conditions  as  Dr.  Boobbyer 

^ferned  to,  and  practically  excluded  from  amongst  the  causes  of  the 

5**«ea8e  both  the  water  and  the  milk  supply.     Of  course  there  were 

*^    Certain    portions   of   the    country    water    supplies    which  were 

*^^ttedly  dangerous,  but  as  causes  of  the  general  prevalence  of 

^^teric  fever,  the  public  water  and  milk  supplies  were  for  the 

^Oat  part  excluded.    The  investigation  practically  proved,  and  his 

^^^^  experience  was  in  accord  with  the  conclusion,  that  it  was  the 

f^^^tng  of  excrement  disposal  in  the  north  of  England  which  was 

J^^    prime  cause  of  the  endemic  prevalence  of  enteric  fever.       A 

^e^-  years  ago  the  midden  privy  was  practically  the  only  system  of 

^^c^ement  disposal  in  that  part  of  the  country,  and  personally  he  had 

^ot  the  slightest  doubt  that  this  was  the  chief  cause.     The  investiga- 

^^xi8  carried  out  by  Dr.  Sydney  Marsden  and  Dr.  Robertson,  clearly 

^^▼ed  that  organic  pollution  of  the  soil  is  one  of  the  chief  factors  in 

^*^e  prevalence  and  the  spread  of  typhoid  fever,  and  such  pollution  is 

^^^^^^voidable  where  the  midden  privy  system  is  in  operation.     Then 

*8^n,  in  the  county  of  Durham,  up  to  recent  times,  open  channels 

^^re  commonly  used  as  a  means  of  drainage,  instead  of  properly 

*J^pped  house  drains  and  covered  sewers.     In  many  colliery  districts 

**ie  only  system  of  disposal  of  the  slop- water  and  sewage  consisted  of 

^pen  channels,  which  often  flowed  within  two  or  three  feet  of  the 

only  door  and  window  of  the  dwelling.     The  result  was  that  slops 

•^d  other  excrement  were  thrown  out  on  to  the  ground  about  the 

^btnoels  by  careless  tenants  who  would  not  take  the  trouble  to  pour 

them  down  the  channel.     Very  often,  in  addition,  the  channel  was 

infective,  and  thus  they  got  the  pollution  of  the  soil  and  sub-soil, 

^bich  the  researches  of  Dr.  Marsden  and  Dr.  Bobertson  proved  to  be 
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fiudi  a  permmnent  cause  of  enteric  fever,     Kot  onlj  did  poHtitionef 
the  soil  occur  from  those  open  channels  and  the  abomiiiabb  miii^ 
privy  systtjm  of  excrement  disposal,  but  in  the  cleansing  and  eioptTTflg 
of  the  ashpjta  and  priFies  there  waa  very  great  danger,    Qmn^\» 
the  endemic  prevalence  of  eDt^ric  fever,  there  wm  no  doubt  tkt  rt« 
afthpit«  and  privies  frequently  became  contaminated  with  specilialij 
infected  excreta ;  and  he  was  sorry  to  say  that  it  was  a  cammon 
practice  of  medical  men  in  colliery  districts  to  ndrim  the  bumlo^ 
the  excreta  of  typhoid  patients  in  the  aihpit.     It  could  not  b'-tiKi 
well  known  that  thk   was  a  practice  fraught   with  danger  whirii 
should  by  all  means  he  discontinued*      In  most   colliery  Tillag«^ 
.  privies  and  ashpits  were  cleaned  out  in  the  daytime,  verj' often  it 
Lth©  time  the  people  were  having  their  meals,  anil  the  dust,  pTol»W 
Infected,  was  scattered  all  aboat  the  street  and  carried  in  thmugli  ^ 
dooi^  ajid  windowi  o!  the  houses,  to  settle  on  the  food.    Thenigaifl 
in  warm  w*eatber  flies  abounded  in  all  places  where  there  'wts  bi^ 
\  decompoHing  animal  organic  matter,  and  he  had  no  doubt  tbat  fib 
were  frequently  a  me^na  of  spreading  the  infection  of  enteric  f^'* 
The  relationship  between  tvecupatifm  and  the  prevalence  of  enteric 
fever  in  some  districts  aJso  required  to  be  considered.    In  the  report 
of  the  Local  Government  Bt>ard  for  1897,  Dr.  Bulstrode  showed  tbit 
practically  for  the  last  twenty  years  the  great^^t  prevalence  of  eat^f^f 
fever  had  been  found  in  the  north-east  of  England,  Laoeashire, ana 
South  Wales,  and  these  districts  were,  they  might  say,  the  chief  coft^ 
mining   districts   of  the  countr}'.      Frequently  it  bappeDcd  that  i 
coal -miner  when  attacked  by  enteric  fever  chd  not  at  once  take  to  w* 
bed,  hut  continued  to  work  until  his  illness  absolutely  prevented  liiiOt 
and  there  was  no  doubt  that  in  such  a  condition  he  would  freqoentiy 
have  to  go  to  stool  down  the  pit  where,  in  many  iuatauces,  tbeit 
were  no  means  provided  for  excrement  disposal.     The  reiult  vsa  i^^ 
went  into  an  old  working  and  deposited  his  excreta  in  a  place  fft^^ 
the  temperature  was  particularly  tavourable  to  the  development  of  tu^ 
typhoid  germ,  and  it  w  as  more  than  possible  that  the  disease  m^^ 
be  spread  among  other  workers  in  the  pit.      He  thought  that  ^^^ 
question  as  to  how  far  the  prevalence  of  enteric  fever  in  the  cO^jT 
mining  districts   had   to   do   with  the  particular  occupation  of  ^.^ 
inhabitants  of  those  districts  was  worthy  of  more  attention  thal^ 
had  up  to  the  present  received. 

Dr.  Scurfield  (Sunderland)  said  he  was  medical  officer  of  a  to^^^ 
which,  like  Norwich  and  Nottingham,  suffered  from  an  endeid^^ 
prevalence  of  typhoid  fever.     The  water-supply  somewhat  resembl^^] 
that  of  Norwich  and  Nottingham,  in  that  it  came  from  deep  wel^^ 
(sunk  through  the  magnesian  limestone)  situated  outside  the  area  <^^ 
the  borough.    As  the  same  water  company  supplied  many  of  tb^ 
districts  outside  the  borough,  it  was  easy  to  prove  that  the  water — 
supply  had  nothing  whatever  to  do  with  the  prevalence  of  typhoidl 
fever  in  Sunderland.     They  had  no  private  wells  used  for  dnnking 
purposes  inside  the  borough.     In  1895  they  had  one  milk  epidemic 
which  accounted  for  about  one  hundred  and  fifty  cases  ;  but  during 
1896  and  1897  they  had  had  no  cases,  which  they  had  been  able  to 
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'  to  milk.  He  held  the  name  opinioa  tor  Sunderland  as  Dr. 
Boobbyer  did  for  Nottingliam,  namely,  tlmt  they  must  look  to  the 
soil  pollution  for  the  cau»e  ol  the  endemic  prevalence  of  typhoid 
fever.  With  a  population  of  140,000,  they  had  12,000  old-faKhioned 
open  privy  middens  which  had  to  be  cleaned  by  pitching  the  contents 
on  to  the  streets,  and  tJiese  open  priv^y-njiddens  he  thought  were  the 
prime  cause  of  the  endemic  prevalence  of  typhoid  fever  in  Sunder- 
land. Sunderland  was  built  on  magoesian  limestone,  but  separated 
from  it  by  an  almost  continuous  covering  of  boulder  clay,  often  50 
feet  thick.  The  distribution  of  typhoid  had  been  general,  and  he 
had  noticed  no  ditferenee  between  tbe  dis^tricts  where  the  siib*soil 
was  stiff  clay,  and  those  where  there  was  gravel  lying  on  the  top  of 
the  clay.  They  collected  the  e.Tcreta  of  typhoid  patients  treated  at 
home,  in  pails  with  air-tight  Govern,  but  before  thiis  colieeliun  be^au 
there  was  no  doubt  that  the  eicreta  of  typhoid  patients  found  their 
way  into  the  midden  both  during  the  period  of  the  illiiei^s  before 
notification,  which  usually  extended  to  ten  days,  and  during  the 
period  of  convalescence,  before  the  motions  ceased  to  be  int'ectiout*. 
This  danger,  of  courite,  would  not  occur  in  a  water-clojiet  tow  n,  A 
midden  would  often  become  infected  in  thene  two  ways  even  when 
they  removed  the  typhoid  excreta  in  paUs.  Each  time  the  uiidden 
was  cleansed  the  street  became  infected  ;  children  played  about  in 
the  back  streets,  rubbing  their  hands  in  the  dirt,  carried  it  to  their 
mouths,  and  got  typhoid  in  that  way.  Flies  from  the  midden  settled 
in  the  milk,  and  conveyed  typhoid  fever  in  that  way,  lie  quite 
agreed  with  Dr.  Hill  that  tlies  were  a  most  important  means  of 
spreading  infection.  Typhoid  lever  in  Sunderland  had  been  noticed 
to  cling  to  clusters  of  houses.  It  occurred,  for  instance,  in  one  house 
in  1893,  A  house  on  the  opposite  side  of  the  street  would  show  a 
case  in  1804,  Then  there  would  be  casea  in  1895  at  the  house  of 
the  next-door  neighbour  to  the  original  bouse,  and  so  on.  These 
cases  occurring  in  clusters  year  after  year,  he  thought  strongly  sup- 
ported what  had  been  proved  by  the  experiments  of  Dr.  Robertson 
and  Dr.  i^ydney  Marsden,  as  to  tlie  ability  of  the  typhoid  bacillus  to 
live  in  the  soil  for  long  periods.  He  did  not  know  w  hetlier  the  au- 
dience had  heard  of  a  cjise  which  occurred  at  Eccles,  \a  here  Professor 
Sheridan  Delepine  isolated  the  typhoid  bacillus  from  the  tilth- 
saturated  mortar  of  a  privy-midden  thirteen  months  after  the  occur- 
rence of  a  case  of  typheid  in  the  house,  and  this,  too,  in  spite  of  the 
fact  that  the  endeavour  bad  been  made  to  disinfect  the  privy-midden 
in  question.  This  case  was  a  very  important  confirmation  of  the 
erperi^ments  of  Dr,  Maraden  and  Dr.  Kobertson. 

Lieut.-General  PnELPS  (Birmingbam)  thought  Dr,  Boobbyer  had 
established  the  fact  that  the  incidence  of  the  disease  was  worse 
generally  in  the  low-lying  parts  of  the  town.  He  had  mentioned  the 
presence  of  disused  w^ells  in  the  area  of  the  town,  the  wells  which 
gave  the  present  supply  being  outside  the  area.  Possibly  it  might  be 
that  the  discontinuance  of  those  sources  of  supply  which  formerly 
lowered  the  sub-soil  water  bad  brouglit  their  old  enemy — ^damp,  and 
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so  made  enteric  fever  cling  to  the  low-lying  parts,  A  matter  vvliich 
threw  a  good  de^l  of  light  upon  all  questions  connected  with  typhoid 
fever  was  its  incidence  on  the  young  soldiers  in  India.  They  went 
there  between  18  and  20,  or  22  years  of  age,  and  they  had  gradually 
become  moi'e  and  more  liable  to  typlioid  tever  as  time  had  gone  on, 
although  every  cause  that  had  been  suggested,  with  one  or  two  excep- 
tions, bad  been  eliminated.  There  wa»  no  soil-pollution  allowt^ 
round  the  biyvraclts ;  every  article  of  food^  every  beverage  had  been 
carefully  analysed  ;  ail  that  science  could  do  to  exclude  every  pot^sible 
cause  of  disease  had  been  attended  to*  Still  the  medical  officers  of 
health  in  India  had  been  obliged  to  confess  themselves  entirely  unable 
to  account  for  the  incidence  of  typhoid  fever  there.  No  doubt  in 
India  Hies  were  a  great  nuisance,  as  they  were  here,  and  might  quite 
posHibly  be  a  source  of  contamination.  In  Birmingham  the  question 
of  the  Hub-soil  water  was  one  that  affected  them  very  closely.  They 
expected  in  four  years  to  have  the  most  plentiful,  the  most  bountiful, 
supply  of  water  any  town  could  wish  to  have :  but  it  would,  he  was 
afraid,  result  in  the  disuse  of  all  the  deep  wells  which  the  city  at 
present  drew-  fronu  and  this  would  inevitably  be  Ibllowed  by  an 
increase  of  the  level  of  sub-soil  water.  Thus,  when  the  new  water 
came  to  Birmingham,  they  miglit  !ook  forward  to  an  increase  of  the 
damp,  and  when  this  came  creeping  towards  the  surface*  they  might 
expect  the  city  would  from  that  cause  suffer  a  re- action.  The  question 
of  water,  the  question  of  milk,  the  question  of  soil-poDution  here,  as 
in  India,  had  been  examined  and  found  to  he  insufficient  to  account 
for  the  prevalenre  of  enteric  fever.  Might  he  suggest  there  was  one 
mom  possible  source  which  had  not  been  considered,  and  which  he 
thought  might  possibly  be  the  nidus  from  which  this  disease  germ  waa 
diffused  ?  Had  it  been  sufficiently  ascertained  whether  the  sources 
of  vaccine  lymph  were  free  from  contamination  ?  There  was  the 
question  of  the  possible  pollution  of  the  bh>od  hy  the  inclusion  of  this 
disease  germ  in  lymph.  i>r.  Hill  had  made  an  admirable  suggestion 
with  regard  to  milk — that  it  should  be  labelled  with  the  name  and 
quality  of  the  preservative,  and  that  it  should  be  thoroughly  analysed 
before  diffusion.  Now  might  they  not  ask  that  vaccine  lymph  should  i 
be  subjected  to  the  same  tests  ?  They  would  thus  eliminate  this  one 
possible  source  of  contamination.  It  was  a  question  and  should  be 
settled  scientifically.  If  they  found  it  was  so,  then  the  elimination 
of  this  one  possible  cause  of  the  diffusion  of  disease  would  be  a  very 
great  service  on  the  part  of  the  Congress, 

Dr.  Waters  (Southend)  expressed  bis  personal  thanks  to  Dp. 
Boobbyer  for  having  introduced  the  subject.  Four  years  ago,  be 
had  stated  in  his  first  annual  report  that  in  his  opinion  the  cause 
of  the  endemic  prevalence  of  typhoid  fever  in  Southend  was  due  to 
pollution  of  the  soil.  In  the  following  year  he  had  experiments 
made  with  the  soil  from  houses  in  which  typhoid  fever  had  been 
present*  In  one,  typhoid  fever  htid  been  present  six  months  before 
the  experiments  were  made,  and  in  that  case  a  bacillus  resembling  the 
bacillus  of  typhoid  fever  was  found.    In  this  connection  be  instanced 
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f  hia  own  council  as  one  that  had  followed  upon  the  true  lines  of 
progress.  At  tirst  certain  members  were  much  against  the  use  of  the 
word  endemici  but  he  continued  to  aae  the  word,  and  had  used  it 
year  by  year.  He  recommended  tbe  council  to  have  every  house  in 
the  borouf^h  tested  with  the  water  test,  and  last  year,  with  the  help 
of  some  additional  inspectors,  they  tested  no  less  a  number  than  786* 
A  large  majority  were  defective.  He  further  recommended  that  all 
back  passages  should  be  made  up»  and  this  was  also  bein^  done.  He 
thought  he  was  justified  in  instancing  his  council  as  one  of  the 
progressive  kind,  and  instead  of  getting  rid  of  their  medical  officer^ 
they  made  bis  appointment  a  permanent  one. 


Dr.  Charles  Porter  (Stockport)  said  he  never  came  to  the  in- 
teresting Congresses  of  the  Sanitary  Institute  without  taking  a  great 
deal  of  information  away  with  him,  but  never  had  lie  heard  a  mora 
novel  suggestion  than  that  typhoid  fever  was  conveyed  by  vaccine 
lymph,  a  statement  which  iOustrated  the  parlous  condition  to  which 
anti-vaccinationists  are  reduced  for  honest  argument.  As  to  Br. 
Boobbyer'^8  paper,  he  thought  all  health  officers  would  agree  as  to  the 
typhoid-producing  effects  of  soil-pollution^  and  not  typhoid-producing 
eli'ects  alone,  for  what  affected  Stockport  especially  was  the  enormous 
amount  of  infantile  diarrhoia  from  soil-pollution  and  food-polhition. 
He  was  a  determined  opponent  of  midden  privies  and  clay-jointed 
drains  as  causes  of  soil  pollution.  In  the  north  of  England,  at  any 
rate  up  to  very  recent  years,  be  did  not  think  anybody  had  an  idea  of 
what  a  water-tight  drain  was»  As  to  Prof.  Delepine's  Eccles  ex- 
perience»  Dr.  Scurfield  was  perhaps  not  aware  that  the  privy-pit  at 
the  houses  in  question  was  repeatedly  disinfected  with  the  very 
strongest  disinfecting  solution  that  could  be  obtained.  He  knew  it 
was  disinfected  three  times  by  a  most  expert  inspector,  and  it  was 
after  these  repeated  disinfections  that  the  typhoid  bacillus  was  found 
by  Prof.  Dele  pine  in  the  detritus  from  the  privy*pit  floor.  It  was 
argued  by  Counsel  for  the  property-owner  that,  because  these  three 
disinfectioDS  had  not  killed  the  baecili,  scavenging  bad  not  been 
carried  out  properly  by  the  Corporation.  The  assertion  wus  often 
made,  in  discussing  the  demerits  of  privy-pits,  that  many  of  the  evils 
ascribed  to  them  were  due  to  other  insanitary  conditions  of  the 
dwellings  so  served,  and  he  had  therefore  recently  classified  the 
houses  in  the  borough  of  Stockport,  according  to  their  rateable  value,, 
and  had  arranged  them,  partly  at  the  suggestion  of  Prof.  Delepine,  in 
two  divisions,  equa!  in  all  sanitary  respectj?,  except  that  one  was 
provided  with  water-closets  and  the  other  with  privy- pits.  He  then 
went  into  the  question  of  the  incidence  of  typhoid  fever  in  these  two 
classes  of  dwellings  for  five  years,  and  the  figures  obtained  were  most 
remarkable*  Taking  the  whole  of  them  and  dealing  with  some  18,000 
houseSj  the  incidence  per  cent,  on  houses  provided  with  privy  pits 
was  3'39,  whilst  the  incidence  on  houses  provided  with  water-closets 
was  1*21,  Takinj^  both  classes,  it  was  a  remarkable  fact  that  the 
prevalence  of  typhoid  fever  on  both  privy-pit  houses  and  water-closet 
houses  increased  with  the  rateable  value.     One  has  been  taught  that 
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typlioid  fever  was  very  often  more  usual  amongst  the  middle  classea,. 
iinti  these  figures  brouglit  the  fiict  out  in  a  Htriking  manner,  Eor 
instance,  taking  houses  under  £5  a  year,  the  very  poorest  clasa  in 
borough,  the  percentage  of  typhoid -iocideuce  with  privy-pits 
1*92;  with  water-closets  0'56,  Coming  to  houses  of  £14  toX20,  the 
typhoid  incidence  in  privy-pit  houses  was  4*57 ;  in  water-closet 
hou,ses  1-ao.  In  the  £30  houi^es  and  upwards,  the  percentage  was 
5-44  in  privy-pit  houses,  and  2*43  in  water-closet  houses.  Although 
the  incidence  on  all  houses  appeared  to  increase  as  the  rateable  value 
increased,  at  the  same  time  the  greater  incidence  on  priry-pit  houses 
was  maintained  throughout.  He  contended,  however,  that  apart  from 
ail  figures,  the  evidence  one  got  by  going  into  crowded  courtyards 
and  Snding  time  after  time  nothing  but  the  history  of  an  infected 
midden-privy  to  account  for  the  yard  being  spotted  with  cases  of 
typhoid,  was  far  more  convincing.  In  72  of  the  450  odd  eases  at 
Stockport  (luring  the  five  years  referred  to,  the  typhoid  infection  of 
the  privy -pit  with  typhoid-discharger  was  followed  by  one  or  more 
cases  amongst  those  who  subf^etjuently  used  the  privies.  There  could 
be  no  question  whatever  that  soil-pollution  was  a  terrible  cause  of 
typhoid  fever  and  of  much  infantile  diarrhoea  which  exerted  a  fe^al 
infl  uence  upon  the  death-rate  ;  and  it  was  some  ?^tis  fact  ion  to  know 
that  the  sanitarj*  authorities  in  the  towns  affected  were  beginning  to 
realise  the  fact. 

Mr.  H.  Williams  (8t*  Austell)  asked  what  means  could  be 
upplied  to  force  the  band  of  local  authorities,  manufacturers,  land- 
lords, and  others,  to  promote  those  sanitary  measures  which  they 
knew  were  beneficial  and  led  to  the  preservation  of  heiilth.  He 
mentioned  a  case  where  at  a  meeting  of  an  urban  authority  a  drainage 
scheme  was  suggested  for  consideration,  and  the  Chairman  advised 
the  Council  to  keep  the  matter  back  until  they  were  compelled  to  do 
something  by  the  Local  Government  Board, 

Dr.  Clare  (Hanley)  said  he  bad  been  much  struck  by  the  paper, 
inasmuch  m  at  Hanley  they  had  the  same  arrangement — ^privies,  pail- 
closets  and  water-closets »  lie  wished  to  point  out,  however,  that 
there  were  different  kinds  of  water-closets ;  there  were  the  hand- 
feeding  closets,  slop-closets,  and  water-closets  proper,  with  a  cistern. 
He  had  found  cases  of  typhoid  fever  most  frequent  with  the  pail- 
closets,  next  with  the  baud-feeding  water-closets  and  slop-closets, 
next  witli  privies,  and  next  with  proper  water-closets.  He  thought^ 
that  where  water-closets  were  nsed  in  a  town  it  was  well  to  define 
what  w  as  meant.  It  should  be  a  water-closet  with  a  proper  cistern  to 
feed  it,  and  not  a  hand-ied  closet  or  slop-closet,  and  that  not  only  for 
sanitary  reasons  but  also  to  prevent  the  waste  of  water  which  in  a 
dry  season  like  the  one  they  were  then  experiencing  was  a  point  that 
ought  certainly  to  be  considered.  In  his  own  town  the  authorities 
came  to  loggerheads  with  the  Water  Company  who  said,  and  with 
great  truth,  that  \\  herever  the  hand -fed  closets  or  slop-closet-s  were 
used  it  was  not  a  case  of  si  op- water  only  but  a  case  of  any  amount  of 
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waste.  The  Company  felt  so  strongly  on  the  point  that  tliey 
threatened,  if  tlae  town  persisted  in  allowing  these  closets  to  bo  laid 
down,  to  take  into  consideration  the  question  of  using  meters  in  the 
streets  to  measure  tlie  water.  He  noticed  that  in  Birmingham  there 
was  talk  of  a  possible  scarcity  of  wat*^r  aiid  he  thought  that  where 
water-closets  were  used  it  w^aa  important  they  should  be  of  the  proper 
kind  and  not  of  the  kind  he  had  mentioned. 

Dr,  J.  F.  J*  SrKES  (St.  Pancras)  asked  Dr.  Boobbjer  to  give  in  bin 
reply  some  idea  of  what  the  common  factors  were  amongst  the  peopk^ 
who  were  put  by  him  into  tlie  several  classes,  because  that  must 
enormously  influence  the  result  of  the  figures.  The  possible  factors 
must  be  water,  food,  or  air,  and  if  it  were  food  the  food  might  be 
polluted  either  by  milk  or  in  various  other  ways,  or  by  home  nursing, 
and  the  question  of  the  length  of  time  in  which  cases  were  retained  at 
home  before  they  went  to  the  hospital  must  hare  an  important 
beaiing  quit43  apart  from  the  infection  of  the  jjrlvy.  The  prolonged 
exposure  to  unskiOed  nursing  in  their  own  homes  must  be  an 
important  factor,  and  he  wished  to  know  whether  this  point  had  been 
worked  out  by  Dr.  Buobbyer,  At  the  same  time  be  wished  to  point 
oat  tbat  the  figures  quoted  by  Dr.  Boobbyer  showing  that  the  typhoid 
incidence  increased  in  all  houses  according  to  the  rateable  value 
applied  to  both  bis  classes.  They  applied  equally  to  the  privy  houses 
and  to  the  watei^closet  houses,  both  increased  in  a  parallel  ratio. 
Tbat  meant,  of  couj-se,  that  the  infection  was  due  to  the  nun^ing  at 
home,  because  the  better  the  class  of  person  the  longer  the  case  was 
kept  at  homei  and  the  larger  the  number  of  cases  kept  at  borne.  This 
was  an  extremely  important  factor  which  ought  to  be  reckoned  with, 

Mr.  Baker  (Maidst^ine)  w^ho  announced  himself  as  a  Ck^uncillor 
of  that  unfortunate  town,  said  he  was  glad  that  typhoui  fever  was  not 
endemic  there.  It  had  betm  established  by  the  verdict  of  the  Local 
Oovernment  Board,  that  the  recent  outbreak  was  caused  by  water- 
pollution,  and  they  wanted  to  k  now  in  IMaidstone  how  far  chemical 
analysis  would  protect  a  town  during  an  epidemic  of  typhoid  fever, 
and  how  often  this  chemical  analysis  should  be  taken.  This  was 
still  a  vexed  question  at  Maidstone.  Most  of  them  were  of  opinion 
that  if  they  had  had  a  more  frequent  analysis  of  the  water  the  n*cent 
epidemic  might  have  been  avoided  or  mitigated.  Tlii?  was  an  im- 
portant matter  to  all  communities,  because  a  greM  many  places, 
like  Maidstoiie,  gathered  their  water  from  surface  supplies  which 
were  not  properly  protected.  What  they  wanted  to  ascertain  was 
whether  chemical  analysis  was  a  proper  protection,  or  did  it  need 
bacteriological  examination  as  well.  The  epidemic  bad  happily 
passed  away  from  their  unfortunate  town.  The  medical  officer,  in 
his  last  report,  stated  that  they  had  not  bad  a  single  case  of  death 
from  typhoid  or  diarduca  in  the  two  hottest  months  of  the  year, 
and  the  death-rate  had  decreased  to  its  usual  excellent  figure  of 
about  12  per  1000  per  annum.  They  were  very  grateful  to  the 
city  of  Bu-mingham  and  to  other  places  for  the  great  help  afforded 
them  in  their  dire  distress. 
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patU  ^  hctisee  in  which  trpboid  and  other 
cAs^  vrre  nmiied,  be  tboa^  tbej  alt  tised  special  pa^ 
BOW.  At  Xoctifi|rhaj3t  thti^  vml  a  ^pedal  paO  with  spring  lid  for 
erery  boctae  at  which  a  ca^  d  trpboid  vaa  notified,  hut  the  case  was 
pmbablj  not  tiotified  until  well  on  in  tb©  SMxmd  week,  and  during 
all  tbe  pmTioos  time  the  excreta  from  tbe  patient  would  have  gon« 
into  the  prirf  or  clo^et-pail.  That  was  an  instance  where  tbe  simple 
flcheme  of  proTiding  tpecial  pails  was  at  fault.  Then  be  came  to 
General  Phelps;  to  whom  he  pointed  out  that  the  tjphoid  at  Notting- 
ham  was  not  conftoed  to  anj  loil  or  leTe).  They  hadt  on  occasion, 
quite  as  thick  patches  on  the  rerr  hi^h  ground,  400  ft,  above  tbe  sea, 
as  tbey  had  at  the  lower  end  of  the  town.  On  tb©  outskirt-s  of 
Nottingham,  beyond  the  Trent,  there  was  practically  no  typhoid  at 
all,  although  there  was  a  very  fluctuating  sub-soil  water.  With 
Inspect  to  the  possible  conyeyanoe  of  typhoid  fevier  by  Taoclnation,  be 
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The  Drawing  shows  the  Steriliser  placed  on  Wooden  St^nd  for  use, 
a  movable  Wooden  Seat,  wbich  is  removed  before  the  lid  is  closed. 
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might  point  out  that  in  the  majority  of  their  cases  this  would  involve 
the  hypothesis  that  there  had  been  an  incubation  period  of  at  least 
twenty  years.    He  was  glad  Dr.  Porter  supported  his  views,  having 
had  an  experience  similar  to  his  own.     As  to  leaky  drains ;  almost 
mil  old  drains  were  such.    In  his  experience,  the  ordinary  drain  had 
a  life  as  a  water-tight  tube  of    about  three    years  only  at  the 
outside.    Dr.  Porter  spoke  of  disinfecting  the  privies.     He  should 
like  to  know  how  the  disinfection  of  privies  could  be  done.    He  could 
not  conceive  any  method  of  disinfecting  the  contents  of  privies, 
as  they  knew  them.    He  had  devised  various  means  of  preventing 
people  from  using  them,  putting  in  on  one  occasion,  or  at  any 
rate  having  put  in,  sulphuric  acid,  which   kept  the  people  awav 
from  it  for  days.     As  to  Dr.   Clare's  suggestion  that  they  dif- 
ferentiate between  the  different  classes  of  water-closets,  he  wished 
to  make  it  clear  that  he  had  not  distinguished  them.     Closets  of  all 
kinds  worked  by  wat«r  were  included  as  w.o.'s  in  his  tables.    He  was 
somewhat  surprised  at  the  point  raised  by  Dr.  Sykes,  because  there 
were  a  hundred  and   one  different  ways   by  which   the  infected 
ejections  from  every  orifice  of  the  patient's  body  might  reach  the 
interiors  of  other  persons.    They  had  only  to  go  among  the  denizens 
of  ordinary  town  slums  to  realise  how  difficult  it  was  to  make  them 
take  the  most  elementary  precautions.     Let  them  go  into  the  little 
rooms  of  one  of  these  human  kennels,  and  while  there  endeavour  to 
realise  what  nursing  at  home  meant  for  their  inmates.     To  those  who 
bad  had  a  similar  experience  to  his  own  he  did  not  think  it  was 
necessary  to  say  more.     It  was  almost  impossible  to  hope  that  all 
that  came  from  the  patient  in  these  circumstances  would  iind  its  way 
outside  the  house,  and  if  it  remained  inside  there  were  a  hundred 
and  one  different  ways  by  which  it  might  find  access  to  the  interiors 
of  other  persons  in  the  house.     He  thought  that  in  the  vast  majority 
of   cases  of  typhoid  moreover,  even  where  they  secured  ultimate 
removal  to  the  hospital,  there  would  be  a  sufficient  time  elapsing 
between  the  onset  and  the  time  of  removal  for  the  infection  of  the 
privy,  that  is,  if  the  house  were  furnished  with  a  privy.     He  had  had 
a  considerable  experience  of  colliers.     According  to  his  own  account 
a  coal-miner  generally  began   his  typhoid  with  a  cold.      Playing 
football  perhaps  he  felt  a  shiver  all  down  his  back — but  he  would  go 
on  with  his  work  or  his  play  as  long  as  he  could  stand.    His  case 
would  not  be  notified  until  he  was  compelled  by  physical  incapacity 
to  take  to  his  bed,  and  during  all  that  period  he  would  be  capable  of 
spreading  infection.     He  did  not  think  it  was  necessary  to  difieren- 
tiate  here  between  cases  removed  to  hospital  and  cases  remaining  at 
home.    Last  year  they  had  at  Nottingham  an  undoubted  falling  off  in 
typhoid.     It  occurred  in  the  end  of  August  too,  just  when  they 
looked  for  the  greatest  increase  (during  the  third  quarter).      This 
falling  off  was  coincident  with  the  opening  of  a  ward  block  at  the 
Isolation  Hospital,  for  taking  in  those  cases  of  typhoid  occurring  in 
the  town  which  the  General  and  Children's  Hospital  could  not  ac- 
commodate.  They  had  exactly  the  same  accommodation  at  the  present 
time,  and  he  was  sorry  to  say  the  cases  were  now  going  up.    This 
TOL.  nx.    PABT  IT.  i;l 
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wns  a  tjpboid  year,  and  they  were  experiencing  extreme  difficulty  in 
seciiring  enough  isolation  space.  Mr.  Baker  of  Maidstone  bad  raised 
a  very  simple  question.  It  had  often  been  said,  and  with  self-evident 
truth,  that  it  was  of  infinitely  greater  importance  that  the  general 
surroundings  of  water  stipphes^  and  the  means  by  which  the  water 
was  delivered  to  houses,  sbould  be  effectively  inspected  and  safe- 
guarded, than  that  the  water  should  be  submitted  for  analysis.  He 
would  put  it  like  this : — it  was  surely  much  better  and  safer  to 
exclude  aE  sources  of  possible  pollution,  than  to  rely  upon  the 
analyst  to  discover  dangerous  impurities  after  tbey  had  reached  the 
water. 


I 


'^^  'Hie  Disinfection   of  Eiterefn^'*  by  Henky  E.  Armstrong, 
D.H  v.,  Medical  Officer  of  Heath,  Newcastle-upon-Trne, 

(Fellow.) 

It  has  long  appeared  tu  the  author  that  our  methods  of  dealini; 
with  the  excreta  of  diseases  known  to  be  most  readily  commu- 
nicable through  the  medium  of  alvine  discharges  is  a  weak 
point  of  preventive  medicine. 

Ill  one  class  of  aihnent  the  surfaee  of  the  body  is  disinfected 
with  the  most  scrupulous  care  and  prolonged  attention.  In 
another  the  respiratory  passages  are  treated  in  like  manner. 
The  segi-egation  of  the  sick  in  all  infectious  diseases  is  practised 
wherever  the  nature  of  these  diseases  is  understood.  So  highly 
is  this  mode  of  preventive  treatment  valued  in  one  malady, 
smallpox,  that  hospitals  for  its  isolation  are  required  by  the 
authorities  to  be  located  at  a  dist^iuce  of  half  a  mile  from 
human  habitations.  Infected  rooms  and  clothing,  bedding,  *ic., 
exposed  to  infection  are  each  i\*ndered  safe  by  special  nnxles  of 
treatment. 

Are  we  equally  careful  and  certain  in  our  disinfection  of  the 
bowel  dibicliarges  in  cholera  and  enteric  fever  t  In  these 
discases^ — whether  treated  at  home  or  in  the  hospital — the 
evacuations,  from  their  offensiveness,  arc  liable  to  summary 
tri-atment.  So  long  as  the  patient  is  in  l>cd  they  are  generally 
voided  into  a  bed-pan  containing  more  or  less  of  some  di-Siin- 
fectant  solution,  Alore  disinfectant  is  perhaps  added  and  the 
contents  of  the  pan  are  thrown  down  the  closet  or  slop-sink  or 
buried  in  tlie  ground  as  t|uickly  as  jx)ssible.  Tlie  projiortion  of 
disinfectant  used  in  such  cases  is  seldom  sufficient.  If,  for 
instance,  the  agent  us€d  be  j>erchloride  of  mercury,  a  fluid  ounce 
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or  two  of  a  1  in  500  solution  to,  say,  1  lb,  of  stool  is  generally 
considered  ample,  whereas  the  evacuation  itself  rec] aires  for  its 
proper  disinfection  one-hve-hundredth  its  weight,  i,e,,  lirdO 
^ains  of  the  dry  perch  lor  ide^  or  500  times  the  amount  of 
solution  (i.<?,,  ahont  4  pints),  Tlie  excreta  and  the  disinfectant 
must  of  necessity  be  intimately  mixed  if  tlie  disinfection  is  to  hi' 
perfect.  But  who  can  rely  on  this  being  done,  even  when  the 
evacuation  is  liquid?  In  the  solid  state  such  mixture  is  not  to 
be  expected,  being  indeed  hardly  practicable*  The  rinsings  of 
soiled  linen,  &c,,  at  the  slop-sink  reonire  disinfection  equally 
with  the  discharges  canght  in  the  beci-pan.  But  they  are  tuo 
often  sent  direct  into  the  drain  with  a  flush  of  disinfectant 
thrown  in  after  to  overtake  them  as  it  may. 

The  infected  dejecta  of  convalescents  from  either  of  the 
diseases  in  question  ai*e  commonly  voided  down  the  water-closet 
often  without  even  the  pretence  of  disinfection. 

Burning  the  discharges  after  mixture  with  sawdust  cannot  he 
considered  free  from  danger. 

The  quickest^  safest,  most  thorough,  and  most  certain  way  to 
disinfect  excreta  is  by  boiling  them  under  steam  pressure,  a 
method  requiring  special  apparatus  not  liitherto  available  for 
domestic  use,  Sterihzation  of  excreta  by  steam  was  practised 
in  Hospital  at  St.  Petersbnrg  during  the  outbreak  of  cholera  in 
1894.  The  evacuations  and  other  infected  liquids  from  the 
different  cholera  pavilions  were  conveyed  in  pipes  to  a  large 
eeneral  boiler,  into  which  steam  was  turned  after  the  lid  had 
been  closed  and  fixed.  This  process  had  the  disadvantage  of 
allowing  the  liquids  to  leave  a  pavilion  for  disinfection  at  a 
considemble  distance,  thus  giving  rise  to  continual  infection 
and  fouling  of  a  large  amount  of  pipe.  This  defect  is  avoideil 
in  the  apparatus  devised  for  the  Cholera  Hospital  of  the  Cor- 
poration of  Newcastle-upon-Tyne  by  their  city  engineer,  1L\ 
W.  Geo.  Laws,  and  the  author,  in  which  a  small  sterilizer  is 
prtjvnded  for  each  ward,  A  model  of  the  ajiparatus  was  shown 
in  the  Exhibition  of  the  Conm^ess  of  The  Sanitary  Institute  at 
Liverpool,  and  a  paper  describing  the  sterilizer  was  read  before 
the  Congress  of  the  British  Medical  Association  at  Newcastle 
in  1H92  by  Dr.  C.  U.  Laws.  The  appliance  havina;  been 
found  fairly  to  answer  it^  purpose  at  the  Cholera  Hospital, 
others  have  lately  been  fixed  in  off-shoots  of  the  enteric  wards 
of  tlie  City  Httspital  for  Infections  Diseases.  A  plan  and  pho- 
tographs  is  given  on  p.  520,  from  which  it  will  be  observed  that 
the  sterilizer,  a  circular  cast-iron  vessel  about  two  and  a  half  feet 
in  diameter  and  holding  thirty  gallons,  stands  on  the  floor  of  a 
chamber  containing  also  a  sIot>-siiik  for  rinsing  soiled  linen, 
bed-pans,  &c.     The  wastepipe  from  this  sink  is  attached  by  a 
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swivel  joint,  so  that  it  can  be  turned  up  when  not  in  use. 

When  turned  down  it  conveys  the  slops  into  the  sterilizer. 
The  l>ed-paiis  from  thu  wards  are  emptied  into  the  sterilizer, 
tlie  inlet  to  whicli  is  provided  with  a  movable  wooden  rim 
to  allow  of  its  also  bein«^  used  as  a  closet  by  convalescent 
patients.  When  the  container  is  about  three  parts  full,  the  lid 
IS  closed  and  screwed  down  and  steam  is  turned  on,  Disinfec* 
tion  is  completed  in  about  twenty  minutes,  after  which  the  con- 
tents are  ejected  by  steam  up  the  discharge-pipe  and  into  the 
tank  at  the  outside  of  the  building,  tliere  to  cool  before  going 
to  the  drain.  After  each  operation  the  sterilizer  is  washed  out 
by  means  of  a  three-quarter  inch  water  pipe,  the  cliHy  water 
being  also  driven  into  the  cooling  tank  by  the  steam  ejector. 

The  chamber  for  the  apjiaratus  is  shelved  for  bed-pans^ 
urinals,  <Sce,,  and  is  provided  with  an  opening  in  an  outer  wall 
beneath  which  is  a  truck  for  the  reception  of  linen  which  has 
been  rinsed  at  the  sink. 

The  foregoing  observations  refer  only  to  the  sterilization  of 
the  discharges  of  patients  in  hospital.  But  the  necessity  for 
similar  disinfection  in  cases  under  treatment  at  home  is  quite  as 
great  as  in  hospital.  In  private  houses,  and  still  more  so  in 
tenement  dwellings,  the  night-soil  and  slops  are  apt  to  be  thrown 
into  the  ashpit  or  down  the  sink  without  the  addition  of  a 
disinfectant.  The  soiled  linen  is  frefjuently  left  lying  for  days 
before  it  is  purified.  In  a  household  of  ten  persons,  six  of  whom 
are  at  present  in  hospital  at  Newcastle  with  enteric  fever,  the 
spread  of  infection  was  due  to  the  neglect  of  instructions  to 
disinfect  and  purify  the  bed-clothing. 

To  pre\  ent  the  danger  from  these  causes,  special  arrangements 
for  disinfecting  the  excreta  and  slops  from  cases  of  enteric  fever, 
&c.»  not  removed  to  hospital  are  required.  This  object  may  be 
effected  either  (1)  by  receiving  the  discharges  into  air-tight 
vessels  and  removing  them  daily  to  a  sterilizijig  station  for  treat- 
ment; or  (2)  by  sterilizing  them  on  the  premises  where  they  are 
produced.  As  in  the  hospital  the  nearer  the  sterilizer  to  the 
ward  the  better,  so^  prima  facie,  m  private  pmctice,  sterilization 
tm  the  spot  appears  preferable  to  that  of  removal  for  treatment 
at  some  dist^mce,  how^ever  small.  In  this  view  the  idea  of  a 
Household  Sterilizer  first  suggested  itself,  and  the  writer 
accordingly  applied  to  Messrs.  Goddard,  Massey  Ji^  Warner* 
of  Nottingham,  the  makers  of  the  Hospital  Sterilizer,  for  plans 
for  a  portable  apparatus  for  use  on  private  premises,  to  be 
worked  by  an  official  of  the  local  authority.  A  capacity  of  two 
gallons  was  thought  sufficient,  and  lightness  of  weight  for  con- 
venience of  transport  was  a  desideratum.  It  w^as  proposed  that 
steam  should  be  generated  by  means  of  a  coal  fire  or  a  ring  of 
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S'^bumers  beneath  the  receiver.  The  appliance  was  to  be 
iwovided  with  a  seat  for  the  use  of  convalescents  and  suitable 
n^eans  for  tilting  and  discharge  of  contents  into  a  drain.  The 
design  shown  on  p.  520  has  oeen  prepared  by  Mr,  Warner  on 
the  foregoing  lines. 

The  impracticability  of  heating  by  means  of  gas  in  tenement 
premises,  and  the  length  of  time  required  to  generate  steam 
way  be  difficulties  in  the  way  of  the  satisfactory  general 
working  of  this  appliance.  These  objections  are  avoided  if  the 
liquids  to  be  disinfected  are  removed  to  a  central  sterilizer,  a 
proposal  suggested  by  Mr.  Laws  and  endorsed  by  the  author. 
An  ordinary  thirty  gallon  sterilizer,  with  small  steam  boiler, 
cooling  tank,  &c,  will  probably  be  enough  for  the  require- 
ments of  a  district  of  half  a  mile  radius.  The  number  of 
tacli  stations  will,  of  course,  depend  on  the  area  of  the  town. 
The  mfected  liquids  may  be  received  into  tin  canisters  with 
hermetically  closing  lids,  and  removed  daily  for  disinfection. 
Ill  cases  lieyond  the  radius,  or  when  found  preferable  for 
other  reasons,  the  portable  household  sterilizer  should  be  useful. 


^Mr.  T.  J.  Pebbt  (Camberwell)   asked  whether    the    principle 

j^*  Armstrong  had  enunciated  had  been  adopted  for  the  whole  of 

^'©wcastle  or  only  at  the  hospital  of  which  he  was  medical  superin- 

*^ndent.    It  occurred  to  him  that  where  they  had  large  cities  to  deal 

^^hf  the  erection  of  these  innumerable  places  would  be  a  source  of 

^nsiderable  expense.    He  had  thought  that  most  medical  gentlemen 

^^re  aware  of  the  fact  that  enteric  fever  cases  were  nursed  in  many 

J?^^^  in  the  general  hospital.    He  did  not  say  it  was  desirable  that 

^^y  should  be  so  nursed,  but  it  was  within  his  personal  knowledge  that 

Qere  were  few  exceptions  against  their  being  so  nursed,  and  in  many 

|^**^^e8  they  were  not  considered  dangerous  to  the  other  patients  in 

^^  hospital.    He  was  not  advocating  the  practice,  because  if  they 

l^^p©  to  have  notification  of  diseases  and  were  going  to  carry  that  out 

'^  •^  efficient  manner,  it  was  absolutely  essential  they  should  have 

^®  cases  isolated.     However,  he  saw  a  difficulty  in  the  matter,  more 

^"P^cially  in  having  portable  machines  going  about  a  parish  to  deal 

^^h  the  excreta  in  private  houses.    They  had  not  much  difficulty  in 

^Ung  with  the  disinfection  of  linen — this  was  simply  taken  to  the 

Public  disinfector,  but  he  could  quite  see  there  would  be  objection  in 

^>iy  cases  to  this  apparatus  going  through  the  town  to  the  homes  of 

^  patients. 

Ueut.-Gbneral  Phblps  (Birmingham)  said  that  as  regarded  the 
^^tment  of  enteric  fever  in  general  hospitals,  he  should  like  to 
Vpeal  to  Dr.  Hollinshead,  because  in  the  previous  week  they  dis- 
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charged  cured,  from  the  Selly  Oak  lofirmary,  two  enteric  ferer 
patients,  aod  as  far  as  lie  wns  aware  no  evil  result  took  place  as 
regarded  the  other  patients  in  the  boapital.  Dr,  Holiinshead,  he 
thought,  would  tell  them  that  siinilar  cases  were  treated  at  tht? 
hospital  without  the  slightest  danger  to  the  other  patients. 

Dr.  RBooBBTKB  (Nottingham)  complimented  Br*  Armstrong  npon 
!iis  able  advocacy  o£  such  an  excellent  thing  as  the  disinfection  of 
excreta.  No  one,  he  thougLt,  could  doubt  for  a  moment  the 
desirability  of  disinfecting  infected  excreta.  The  only  doubt  he  had 
uas  as  to  the  practicability  of  carrying  it  out,  and  he  must  say,  with  all 
due  respect  to  Dr.  Armstroug^a  long  experience  and  great  knowledge 
of  public  health  subjects,  be  was  afraid  it  was  outside  the  range  of 
practical  application  in  most  towns.  So  far  as  his  own  experience 
went,  this  was  hm  definite  opinion.  At  Nottingham  they  bad  for  many 
years  practised  the  disinfection  of  typhoid  stools  at  the  hospitals,  and 
in  private  houses  when  the  cases  were  nursed  at  home,  by  putting 
sawdust  saturated  with  a  strong  solution  of  perchloride  of  mercury — 
1  in  1,000  or  1  in  500— into  the  special  pails  provided.  They  then 
took  the  foul  sawdust  and  burned  it.  This  was  tbeir  whole  practice 
in  the  matter.  With  reference  to  the  probability  of  conveymg 
infection  by  means  of  sewage,  he  should  like  to  say  that  the  sewage 
farm  at  Nottingham,  which  was  situated  at  a  distance  of  six  miles 
from  the  town,  rec^eived  over  a  large  flat  of  new-red-sandstone  niarl 
practically  all  the  sewage  of  Nottingham,  The  General  Hospitjtl,  the 
Isolation  Hospital,  and  all  the  infected  houses  in  the  town  ultimately 
sent  their  sewage  to  the  farm.  They  had  a  very  large  stall*  of  men 
looking  after  the  farm,  which  was  now  over  1,000  acres  in  area,  and 
in  the  course  of  ten  years  they  had  had  only  three  cftses  of  typhuid 
among  the  men  employed  on  the  farm,  or  labourers  incidi^n tally 
drafted  from  the  neighbouring  villages.  In  addition  to  these  they 
had  had  one  case  of  diphtheria  and  several  of  scarlet  fever ;  but  they 
cuuld  leave  these  out  of  consideration.  One  word  as  to  the  practice 
of  nursmg  typhoid  fever  in  geneml  hospitals.  Nobody  was  more 
strongly  opposed  to  it  than  he  was  himself.  He  had  spoken  of  it  in 
season  and  out  of  season,  and  reported  upon  it  until  he  was  tired  of 
reporting;  but  as  yet  bad  not  succeeded  in  indocing  the  people 
responsible  for  it  to  give  it  up.  General  hospitals  like  theirs  at 
Nottingham,  which  bad  the  teaching  of  students  in  tiew  a«  well  as 
the  nursing  of  the  sick,  liked  to  have  a  typhoid  %vard.  It  should  also 
be  borne  in  mind  that  at  Nottingham  the  General  Hospital  and  the 
Children's  Hospital  bad  isolation  blocks  situated  at  a  considerable 
distance  from  the  main  part  of  the  hospital,  and  connected  with  it 
only  by  a  long  covered  way.  He  believed  also  that  so  far  as  the  staff 
employed  was  concerned  this  was  isolated  too.  The  Isolation 
Hospital  took  only  overflow  cases,  that  was,  cases  which  the  General 
and  Children  s  Hospitals  could  not  accommodate. 

Dr,  HoLLiNaHBAD  (Eirmingham)  said  it  was  quite  true  that  he  had 
had  under  his  care  two  cases  treated  in  the  Selly  Oak  Infirmary,  and 
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^  bad  always  been  taught  from  his  student  days  that  there  was  no 

wm  in  treating  such  cases  in  general  hospitals,  provided  care  was 

Wen  in  dealing  with  the  excreta.    The  two  cases  he  had  referred 

to  were  in  separate  wards,  but  under  the  general  nursing  staff. 

Ceitaioly  no  harm  had  come  from  it.    Of  course  be  quite  agreed  with 

erery  precaution  being  taken  in  accordance  with  what  Dr.  Boobbyer 

W  said,   and  every  precaution  was  taken  in  this  instance.     They 

lirwl  ancl   learned  and  he  imagined  the  remarks  that  had  been  made 

in  leferexice  to  the  disease  of  typhoid  would  lead  them  to  be  even 

more  careful  in  the  future  than  they  had  been  in  the  past. 

Dr.  WTiLLiAMS  (Flint)  enquired  as  to  the  strength  of  the  solution 
that  shoiild  be  used  to  disinfect  the  stool.  He  bad  been  taught  to 
i^pgwd  tiyphoid  as  only  dangerous  from  the  stool,  but  he  was  afraid 
that  no^^  they  must  regard  it  as  capable  of  being  propagated  through 
diflbient;  channels.  In  country  places  the  conditions  differed  consider- 
ably frona  those  existing  in  towns,  and  he  was  afraid  Dr.  Armstrong's 
suggestions  would  be  impracticable  in  many  instances  on  account  of 
the  expense  involved. 

^^r-  J.  E.  J.  Sykbs  (St.  Pancras)  said  they  knew  that  the  conditions 
differed,  and  in  reply  to  the  last  speaker  he  would  endeavour  to 
P?"it  a  moral  by  telling  a  little  story.  Some  years  ago  there  was  a 
district  where  an  immense  quantity  of  rubbish'  from  London  was 

i!E  ^^^^'  ^^^  i^^  ^^  ^^^  ^^^^  ^^®  ^^^^  ^^^  ^^^^  launched  that 
P/^*^bly  the  London  refuse  was  the  cause  of  diphtheria  in  many  of 
*°^?i^tricts  distant  from  London  that  were  receiving  this  refuse.  A 
°*®^^  officer  was  asked  to  go  down  to  see  these  places,  and  he 
^f 9^, down.  After  walking  about  and  being  absolutely  tired  out 
^w^  inspecting  quantities  of  the  refuse,  he  asked  where  the  hounes 
J!?'^»  whose  inmates  were  supposed  to  be  injured  by  the  refuse, 
"^^e  Was  not  a  house  visible,  and  none  within  a  mile. 

jf^«  Gabrett  (Cheltenham)  said  there  could  be  no  doubt  it  was 
?^^  that  typhoid  fever  cases  should  be  treated  in  hospitals  specially 
l^l^^^ded  for  their  reception  and  treatment.  In  the  first  place  they 
rr  ^  the  hospital  special  nursing,  nurses  particularly  trained  to 
**^  charge  of  typhoid  cases.  This  was  not  always  the  case  in  the 
^^'^^tal  hospital.  Consequently  he  should  say  that  the  chances  of 
S^Veiy  were  greater  in  the  special  hospital  for  this  one  reason, 
^^^n  as  r^arded  disinfection  of  the  excreta,  etc.,  it  might  be  stated 
^  ^  general  matter  that  in  special  typhoid  hospitals  the  stools  were 
^J^^h  more  likely  to  be  well  disinfected  than  in  general  hospitals 
^^^re  typhoid  cases  were  received  in  a  casual  way,  put  in  the  general 
'^^k^*  along  with  other  cases,  and  attended  to  casually  by  nurses, 
^^Q  at  one  and  the  same  time  had  patients  suffering  from  typhoid 
i^'^d  various  other  diseases  under  their  charge.  As  a  lamentable 
l^^tance  in  regard  to  the  treatment  of  typhoid  cases  in  general 
^^pitals,  he  mentioned  the  case  of  the  University  College  Hospital, 
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London  J  where,  some  two  years  ago,  a  part  of  the  water  supply    -^f 
the  hospital  bet^me  infected  hy  the  infection  from  the  typhoid  ca^  ^^ 
treated  there,  with  the  re.'jult  that  there  was  a  fimali  epidemic         of  J 
typhoid  amongst  the  nurses.  H 

Dr«  KosTACE  Hill  (Durhjim)  whilst  agreeing  that  Hr.  ArtDstron  _^^i 
iUggeationa  were  of  eittreme  value  in  reg^  to  the  treatment  of  spt^      ui- 
fioftlly  ijifeeted  excreta  at  places  like  Newcaatle-on-Tyne,  waa  nev  — ^e^ 
theless  of  f>piniori  that  in  regard  to  small  urban  and  rural  districts,  thzi^^^T 
were  at  present  out  of  the  rang^  of  practical  application    This  did  ta^BOt, 
of  course,  detract  fram  the  value  of  the  suggestions  in  special  ca^^s^^ 
Undoubtedly  a  valtiable  precaution  against  the  spread  of  enteric  fe-     ^er 
was  to  supply  covered  paila  containing  disinfectants  for  the  reeeptio^czzi  of 
the  excreta  of  typhoid  patients.     In  the  county  of  Durham  it  had  b    ^eu 
the  practice  for  some  time  in  certain  districts  to  supply  paUs  cont^^fcio- 
ing  a  solution  of  percbloride  of  mercury  or  carbolic  acid  to  all  hoi_j^>f^i 
from  which  e^i^es  of  enteric  fever  were  reported^  and  in  every on<^   of 
these  di»triets  the  medical  officer  of  health  had  been  able  to  say  fclat 
there  hsd  been  a  marked  decrease  in  the  prevalence  of  enteric  f©  "^^er, 
the  Improvement  in  e^ch  C4i^e  being  attributed  to  the  use  of  the  p  i*ii^> 
They  were  taken  away  and  the  contents  disposed  of  by  the  l«x^ 
autboriticB.     He  was  sure  that  this  system  of  disinfecting  the  e^cw^^^^m 
of  typhoid  patients  would  he  found  to  work  well  m  small  districts-         '^M 
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Dr,  Wn.LiAH8  (Flint)  remarked  that  he  had  these  p&ik  in  his  * 
town*  asked  how  often  it  was  advisable  to  remove  them*  jy 

Dr,  EnsTACB  Hill  Tf*plied  that  in  Durham  the  pailfs  were  remc^^^^  *a^ 
every  two  or  three  days  in  some  cases,  and  in  others  only  once  a  w^^^^- 
In  every  instance  where  the  pails  had  been  supplied,  the  gen^^^ 
result  had  Iwen  a  reduction  of   the  enteric  fever   preyalence     a-^^d 
mortality. 

Dr.  H,  E.  Abmstrong  (Newcastle),  replying  to  the  points  rai^^^'t 
said  the  gospel  was  preached  to  the  Jews  and  they  did  not  receive   ^t» 
and  he  did  not  think  any  the  worse  of  some  of  the  speakers  becsa'*^^ 
they  had  not  received  some  of  his  remarks,  and  he  thought  that  t^^ 
word  gospel  was  not  at  all  inapplicable  to  the  sterilisation  of  excre^* 
Dr.  Eustace  Hill  had  spoken  of  the  impractibility  of  the  princip^^ 
advocated,  but  if  it  was  possible  to  remove  pails  of  excreta  through 
the  streets  of  towns,  it  was  equally  practicable  to  transport  theoo  w 
sealed  vessels  such  as  he  recommended.     This  could  be  done  che»P^^» 
because  the  vessel,  even  if  it  were  destroyed  after  use,  did  not  cost  m^^^' 
In  reply  to  Mr.  Perry's  remark  that  hitherto  the  principle  had  oi^lj 
been  applied  at  the  hospital  at  Newcastle,  he  could  say  there  '^^ 
nothing  to  prevent  its  application  elsewhere.     As  to  the  questioi^  °^ 
the  nursing  of  typhoid  cases  in  general  hospitals,  he  was  glad  tl^at 
Dr.  Garrett  had  given  an  answer.     The  epidemic  at  the  Univers^^T 
College  Hospital,  London,  told  its  own  tale,  and  the  teachers  of  ^^^ 
medical  school  who  allowed  the  possibility  of  that  kind  of  thing  ^^'^ 
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culpable.     He  thought  it  was  an  admission  of  the  want  of  organi- 

flMion  at  Nottingham  to  say  that  the  Nottinghan   Hospital  for 

Infectious  Diseases  received  only  the  overflow  cases  of  enteric  fever 

from  the  General  Hospital.    Nottingham,  they  had  been  told,  was  a 

town  where  fever  was  prevalent,  and  attributed  to  the  pail  system. 

I^.  Eustace  Hill  had  told  them  of  the  pail  system  being  in  vogue  in 

I^urham,  and  he  had  also  said  there  was  not  a  worse  county  than 

Durham  for  enteric  fever.     What  was  the  cause  of  this  ?    Dr.  Hill's 

own  story  answered  the  question.     He  (the  speaker)  had  read  his 

pitper  for  the  purpose  of  showing  the  way  out  of  a  difficulty  which  no 

vaount  of  sawdust  and  no  amount  of  perchloride  of  mercury  slopped 

on  the  top  of  infected   dejection    would  meet.    Eeplying  to  the 

Hnostion  as  to  the  strength  of  the  solution  of  perchloride  of  mercury 

to  be  applied  to  the  excreta,  he  recommended  no  strength  at  all.    He 

^  not  believe  in  perchloride  of  mercury  for  that  particular  purpose. 

The  removal  of  the  excreta  and  receptacles  should  take  place  daily. 

Hermetically  sealed  tins  could  be  obtained  in  any  size  according  to 

J^  requirements  of  difierent  houses.     The  scheme  he  advocated  had 

2^11  brought  forth  quite  recently  and  was  not  in  practical  use  yet. 

'^o^  did  not  think  expense  could  reasonably  be  urged  as  an  objection 

^  it.    The  cost  of  the  necessary   building  and   plant   would   not 

*mount  to  more  than  X150.    The  price  of  a  steriliser  itself  is  £30. 


Oji  the  Work  of  the  St.  John  Ambulance  Association ^^^  by 
Surgeon-Major  George  A.  Hutton,  J.P,,  Organising 
Commissioner  of  the  Association. 

ABSTRACT. 

*^   this  paper  Surgeon-Major  Hutton  showed  the  importance  of 
*  l5^K)d  amoulance  service  for  the  whole  country ;  not  only  for 
Oiar'  large  cities  and  towns,  but  also  for  our  villages  and  country 
^^"tricts  as  well.     He  quoted  statistics  of  the  ambulance  ser- 
^u^^  in  several  places,  6irkenhead,  Northampton,  Halifax,  and 
^^  Isle  of  Wight ;  and  gave  the  opinion  of  Sir  James  Paget 
^    the  need  for  a  good  ambulance  service  everywhere.     Sir 
J^ines  said,  in  a  speech  at  the  International  Health  Exhibition 
^  liOndon,  in  July,  1884,  "As  surgeon  to  a  large  hospital  he 
^^^  certainly  seen  the  need  there  was  for  a  better  transfer  of 
^tients,  whether  sick  or  wounded,  into  the  hospital   wards, 
^-"^^  patients  in  large  hospitals  were  brought  from  the  nar- 
^^est  streets  and  the  most  distant  villages,  and  from  every 
I^rt  of  the  country,  and   it  needed  the   enterprise   and   co- 
operation shown  in  a  society  like  the  St.  John  Ambulance 
Association  to  be  able  to  take  in  hand  a  work  of  which  the 


took  plftce  at  4M  p.m 

it  i35u    The  Xfvmi^^* 

thy  enflipl^ 

cf  the  adirmtifei  « 

offered  in  this  directi^^^ 

ae:^  aDoded   to  the  instruction     mil 

and  clemrfT  slicnnd  thm  ^t^t  adfunti^s  of  this  instnictioo,    ** 
ao  adjmici  aiwl  help  to  the  District  and  Qn^n  s  Jabilee  Nar**?^ 
What  if  one  paid  nxir^  in  a  dbtrict  of  some  5000  person^ 
and  a  num\jeT  uf  «kk  f    her  scrrki^  to  each  sick  inaitidii^^ 
c^n  tmly  be  Terr  trao^torr,  and  her  visits  of  short  duratton* 
and  perhaps  maiiv  cases  wmnt  contmaous  attention  botb  dtfj 
and  nifht.    Here  then  the  iiLstroctioti  afforded  hj  the  Si  Joho 
AiEihiimiice  Association  comes  in,  and  bv  its  means  the  mothef^ 
mier^f  wives,  and  daughters  of  the  very  classes  most  in  nee*!  of 
thU  senice,  are  tan^rht  what  to  do  in  the  sick  room — **  ^^^^ 
nursing/^ 

Lastly,  Stirf^eon-ilajor  Hotton  directed  the  attention  of  th* 
Congress  to  the  recently  introduce*!  course  of  instruetiow  ^ 
Himxe  Hygiene  by  the  St  John  Ambulance  AssociatioiL    t*? 
this*  course  of  instruction  it  is  hoped   to  establish  clasge-^  *^^ 
liimilar  lines  to  the  first  aid  and  nnrsitig  classes,  so  as  to  diffii^^, 
a  practical    knowledge  of   sanitarj'  science   and    the  lav's  ^ 
health,  which  will  enable  those  acquiring  it  to  keep  their  bodi^ 
and  homes  in  a  healthy  condition,  thereby  tending  to  che^ 
the  occurrence  and  spread  of  disease.     It  is  hoped  to  carry  tl*-  ^ 
classes  not  only  into  our  large  cities  and  towns,  but  also  wh^^ 
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is  most  desirable,  into  our  villages  and  among  our  rural  popu- 
lation generally.  Within  the  last  few  years  local  government 
in  counties  had  entered  upon  new  lines,  and  we  now  have 
County  Councils,  and  District  and  Parish  Councils,  and  it  is 
thougnt  that  by  means  of  instruction  in  Home  Hygiene,  a 
better  knowledge  of  sanitary  matters  would  be  diffused,  both 
among  these  puolic  bodies,  and  the  rural  population. 

The  St.  John  Ambulance  Association  confidently  looks 
forward  by  means  of  its  wide  and*  extensive  organization  all 
over  the  country,  to  follow  out  this  Home  Hygiene  instruction 
on  the  lines  laid  down  by  Sir  James  Paget  when  speaking  at 
the  International  Health  Exhibition  in  Liondon  in  1884,  on 
first  aid  and  ambulance  work,  viz.,  to  spread  the  system  of 
Hme  Hygiene  far  and  wide,  to  every  village  in  the  kingdom, 
and  to  bring  the  knowledge  of  its  utility  and  its  application 
within  the  range  of  the  whole  community. 


"  Suggestions  for  the  Improvement  of  Milk  Supplies^''  by 
H.  ScuKFiELD,  M.D.,  M.O.H.  Sunderland. 

(Membbk.) 

^  regards  improvement  in  our  milk  supplies  there  arc  two 
I'lestions  to  be  considered,  one  being  an  improvement  in  the 
S'^ty  of  the  milk  as  regards  the  percentage  of  fat  and  non- 
latty  solids  contained  in  it,  and  the  other  an  improvement  in 
jhe  means  taken  to  preserve  milk  on  its  way  to  the  consumer 
irom  contamination  with  dirt  or  the  contagium  of  any  of  the 
''rfectious  diseases. 

As  regards  the  first  question,  I  will  only  say  that  it  seems 
^^  desirable  that  the  Somerset  House  Analytical  Authorities 
Jhould  adopt  a  higher  standard  for  genuine  milk,  as  there  can 
^  no  doubt  that  tne  present  low  standard  of  2*75  per  cent,  for 
^J*  and  8*5  per  cent,  for  non-fatty  solids,  allows  a  large  amount 
°^  adulteration  to  go  on  unchecked.  It  is,  I  think,  unreasonable, 
.  fix  the  standard  for  genuine  milk  at  this  low  water  mark 
'!J?plv  because  an  occasional  cow  occasionally  gives  milk  of 
*^'s  description.  A  cow  which  habitually  gives  such  milk  ought 
^  be  fattened  for  the  butcher,  and  if  the  milk  of  a  number  of 
^^  mixed  is  equal  in  poverty  to  the  Somerset  House  Standard 

<ian  only  be  because  they  are  not  properly  fed.  As  an 
^^^ple  of  poor  milk  from  poor  feeding,  it  is,  I  believe,  well 
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recognized  tbat  an  excess  of  brewers'  grains  in  the  cow's  diet 
produces  watery  milk.  The  result  is  the  same  for  the  consumer 
whether  the  water  is  added  before  or  after  the  cow  is  milked. 

In  Amsterdam,  Professor  Saltet  states  that  a  great  imjirove* 
merit  hits  been  effect<?d  in  milk  bv  the  annual  publication  of 
the  results  of  the  analyses  of  the  milk  supplied  by  the  different 
dairy  companies,  a  competition  having  resulted  as  to  who  should 
head  the  list  with  the  best  quality  of  milk.  I  do  not  know 
whether  such  a  system  could  bo  inaugurated  in  England. 

At  any  rate  I  think  that  the  Somerset  House  standard  for 
milk  fat  should  be  raised  to  at  least  3 "25  per  cent. 

In  order  to  protect  tlie  dairy  farmer  from  an  unmerited 
conviction  for  actual  adulteration  by  the  adoption  of  this  liigher 
standard,  it  might  be  made  permissible  for  him  to  ha\e  the 
cows  milked  and  a  sample  taken  in  the  presence  of  the  in- 
spector, and  then  if  the  sample  so  taken  corresponded  with  the 
original  samide  on  whieli  the  proceedings  were  founded,  this 
might  be  considered  a  valid  defence  as  regards  actual  adulter- 
ation. The  publicity  of  the  proceedings  would  probably  be 
sufficient  punlsiunent  fur  poor  feeding.  i 

The  second  question,  of  tiie  protection  of  milk  from  dirt  and^ 
infection,  is  even  more  important  than  the  finst.     It  is  apt  to 
be  forgotten  that  milk  Wiis  intended  by  nature  to  pass  from  the 
teat  of  the  cow  to  the  mouth  of  the  calf  direct,  without  the 
chance  of  being  exposed  to  any  source  of  contamination.     Most 

Eeople  are  familiar  with  the  deposit  of  dirt  that  settles  at  the 
ottom  of  a  milk  Ijow!  when  the  milk  is  allowed  to  stand.  I 

These  bottles  which  I  show  contain  material  that  has  been  I 
separated  from  milk  by  filtration  through  gravel,  and  were] 
obtained  from  the  Cojienbageii  Milk  Companj,  As  there  is  a 
Pharisaical  tendency  nowadays  to  think  that  dirty  milk  only 
comes  from  abroad,  I  produce  tliese  boxes  which  contain  dirt 
that  lias  been  separated  from  English  milk  by  the  centrifugal 
separator  used  Iny  the  Farmers*  and  Cleveland  Daily  Company. 
In  addition  to  palpable  dirt,  the  milk  has  to  be  protect-ed  from 
the  contagia  of  the  infectious  diseases,  and  ought  to  be  obtained 
from  only  healthy  cows.  Even  if  the  precaution  of  boiling  or 
sterilizing  the  milk  is  adopu^l,  it  is  better  to  have  cleaned 
boiled  milk  than  dirty  boiled  milk ;  and  milk  which  is  boiled  or 
sterilized  after  it  has  undergone  fermentation  changes  induced 
by  dirt  which  has  found  access  to  it  is  not  the  same  thing  as 
milk  which  has  been  properly  protected  against  these  changes 
up  to  the  time  of  boiling  or  st-erilizing.  So  many  people,  too, 
object  to  the  taste  of  boiled  milk,  and  1  cannot  say  that  I  have 
tasted  any  sterilized  or  pasteurised  milk  that  had  not  the  taste 
of  boiled  milk. 
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There  are  many  points  with  regard  to  the  milk  supply  as  to 
^Wch  fresh  legislation  is  required. 

Thus,  in  order  to  facilitate  the  rapid  detection  of  a  milk 
•pidemic,  every  dairyman  or  purveyor  of  milk  ought  to  be 
obliged  to  furnish  the  Medical  OflBcer  of  Health  of  his  district 
J^h  a  list  of  his  customers  when  so  desired.  The  Medical 
Officer  of  Health  would  then  be  in  a  position  to  notify  the 
occurrence  of  a  case  of  infectious  disease  on  a  dairy  farm  in  his 
^Jj^trict  to  the  Medical  Officers  of  Health  of  districts  supplied 
by  such  dairy  farm. 

Similarly  a  purveyor  of  milk  ought  to  be  obliged  to  furnish 
information  as  to  the  soiu'ce  of  his  milk,  when  so  desired. 

Again,  the  4th  Section  of  the  Infectious  Diseases  (Prevention) 
•^ct^  should  be  so  amended  as  to  secure  the  prompt  prohibition 
of  the  sale  in  any  district  of  milk  which  is  shown  to  be  causing 
^ectious  disease. 

It  is  to  be  hoped  that  the  valuable  report  of  the  last  Royal 
Coximussion  on  Tuberculosis,  will  lead  to  more  stringent  and 
^ore  uniformly  applied  measures  of  milk  control,  to  the  pro- 
hibition of  the  sale  of  milk  from  animals  obviously  affected  by 
^ttl>«rculo8is,  and  to  the  gradual  elimination  of  that  disease  from 
^^^i::*  herds  by  the  judicious  use  of  the  tuberculin  test. 

^^Xn  the  meantime  I  wish  to  suggest  that  Local  Authorities 

^  ^^ht  prepare  the  soil,  as  it  were,  for  this  expected  legislation 

^^    drawing  up  model  regulations  more  far  reaching  than  any 

^^^t  can  be  made  imder  the  Dairies,  Cow-sheds,  and  Milk-shops 

'-^^rder,   1885,  and  issuing  certificates  to   dairy  farmers  who 

f^^fciply  with  these  regulations.    The  certificates  could  be  issued 

f^.^^^^h  to  farmers  living  in  the  district  and  to  farmers  who  do  not 

"^^e  in  the  district,  out  who  supply  the  district.     Tlie  public 

^^^>uld  then  know  where  to  obtain  milk  which  thev  could  drink 

^'^'^Xth  reasonable  safety,  even  when  unboiled,  and  the  farmers 

T^T)uld  be  able  to  get  increased  custom  and  a  higher  price  for 

^hieir  milk  by  advertising  the  fact  that  they  held  the  certificate. 

-J^he  Sunderland   Health   Committee   have   just   issued    such 

^^^egulations,  and  I  am  glad  to  learn  that  two  of  the  largest 

farmers  in  the  neighbourhood  are  preparing  to  supply  milk  on 

these  terms. 

I  will  not  weary  you  by  reading  the  regulations,  but  simply 

say  that  they  include  in  addition  to  rules  to  ensure  cleanliness — 

(1.)  The  keeping  of  a  stock  ascertained  to  be  free  from 

tuberculosis  by  means  of  a  veterinary  surgeon's  examination, 

which  is  to  include  the  application  of  the  tuberculin  test. 

(2.)  The  provision  of  a  dairy  and  place  for  washing  the  milk 
utensils  cut  off  from  direct  communication  with  the  house. 
(S.)  The  provision  and  use  of  a  refrigerator.     This  is  un- 
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doubtedly  one  cjf  the  most  important  means  of  retarding  cbaagef? 
in  the  milk  and  lessening  the  risk  of  causing  diarrhea  and 
gastric  distorbances  in  children. 

(4.)  The  notification  by  the  farmer  of  any  case  of  infectioui 
disease,  inchidin^  consumption,  measles,  and  wh(x^pl^g  cough 
occurring  on  his  farm  or  among  his  employees. 

[/'or  dijscusmm  on  ikh  paper  see  page  554, j 


**  On   Tuberculous  Meat  and  Milk^"  htf  James  Nrv^EN,  %LA,, 
M.B.  Cantab.,  Medical  Officer  of  Health,  Manchester. 

(Member.) 

The  i|iiestion  of  tuberculous  meat  and  milk  is  now  advancing 
from  the  position  of  preliminary  inquirr  to  that  of  practical 
administration.  There  is,  nevertheless,  still  much  difference  of 
opinion  as  to  the  extent  of  tlie  harm  inflicted  by  the  consump- 
tion of  tuberculons  meat,  and  it  may,  therefore,  be  advisable  ta 
give  a  brief  r(5sum^  of  our  knowledge  on  the  subject. 

We  are  now  able  to  put  aside  heredity  as  playing  any 
im|>ortant  part,  in  the  propagation  of  the  disease,  Tvithout  *leuying 
that  in  a  small  proportion  of  cases  the  bacillus  tuberculosis  is 
directly  transmitted.  How,  then,  is  the  disease  sustained, 
causing  as  it  does  about  one-seventh  of  all  deaths  ? 

Both  post  mortem  examination  and  general  statistics  go  to 
show  that,  in  general,  infection  occurs  through  the  air-passages. 
Unfortunately  we  have  no  statistics  to  show  in  what  proportion 
of  instances  infection  takes  place  through  the  alimentary  tract 
in  man.  It  is  true  that  the  statistics  of  tabes  mcsenterica  and 
allied  conditions,  such  as  scrofula,  would  ajrpear  to  indicate  that 
the  ratio  to  cases  of  phthisis  is  by  no  means  inconsiderable. 
Butj  as  is  generally  admitted,  the  statistics  are  unreliable,  and 
vary  greatly,  suggesting  differences  in  teaching  and  so  forth, 
which  obscm-e  the  real  differences,  which  no  doubt  exist. 
Such  exact  post  mortem  knowledge  as  we  possess  shows  that  the 
number  of  cases  of  tuljerculosis  increases  rapidly  with  advancing 
mouths  and  years  of  life,  a  fact  which  alone  suffices  to  show 
that  such  terms  as  tabes  mesenterica  in  our  mortality  statistics 
have  no  definite  significauce. 

What,  then,  ai-e  the  means  available  for  fonning  an  estimate 
of  the  effect  of  tuberculous  food  in  propagating  the  disease. 
In  the  first  place,  it  is  necessary  to  establish  clearly  that  tuber- 
culous meat  and  milk  ai'e  capable  of  causing  the  corresponding 
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disease  in  man.     Numerous  experiments,  intentional  and  other, 

Have  established  beyond  any  possibility  of  doubt  that  guinea 

pijgs,  rabbits  and  kittens,  calves,  pigs,  and  other  animals,  fed 

"with  obviously  tuberculous  matter  from  oxen,  or  with  milk  from 

tuberculous  udders,  readily  contract  the  disease.     In  fact,  the 

Report  of  the  Royal  Commission  on  Tuberculosis  published  in 

1895  shows  that  milk  from   tuberculous  udders  is  virulently 

infective.     That  the  bovine  disease  is  communicable  to  man  is 

proved  by  those  cases  in  which  the  disease  has  been  set  up 

accidentally  by  inoculation,  and  in  which  the  whole  course  of 

the  disease  could  be  followed,  just  as  with  intentional  inoculation 

of  the  guinea  pig.     Moreover,  the  disease  produced  in  rodents 

w  identical,  whether  it  be  the  effect  of  human  or  of  bovine 

tuberculosis. 

^  Further,  a  few  isolated  cases  are  on  record,  in  which  it  seems 
difficult  to  doubt  that  abdominal  tuberculosis  has  been  started 
ui  children  by  the  consumption  of  milk  from  cows  known  to 
l>e  tuberculous. 

^  There  is,  however,  this  difficulty  in  such  cases,  that  the 
disease  takes  a  considerable  time  to  develope,  and  that,  the 
sources  of  possible  infection  being  numerous,  it  is  difficult  to  be 
^rtain  that  we  have  got  hold  of  the  right  one. 

In  the  course  of  careful  inquiries  which  I  made  into  the 
Purees  of  fatal  cases  of  tuberculosis,  I  was  able  to  show  that 
<>n^  could  broadly  lay  down  the  rule  that  healthy  people  do  not 
^^K^tract  phthisis  except  on  prolonged  and  intimate  exposure  to 
^OjTces  of  infection,  which  can  generally  be  ascertained  by 
^^^^*^al  search. 

.     Xt  is  probable  that  the  same  thing  applies  to  abdominal  infec- 
1^^^^    Even  supposing  that  a  single  virulent  dose  is  able  to  pro- 
^^^»  the  disease,  it  is  necessary  to  find  the  tissues  in  a  weakened 
^^"^:idition,  a  requirement  which  demands,  in  general,  repetition  of 
r^^  infecting  process.    If  this  be  so  a  great  increase  of  probability 
.       Jgiven  to  the  theory  that  we  have  actually  found  the  source  of 
T^«ction  in  those  instances  in  which  persons,  not  otherwise 
^'^own  to  be  exposed  to  infection,  have  contracted  abdominal 
^^l)erculosis  while  consuming  milk  which  has  been  shown  subse- 
rviently to  have  for  a  considerable  period  contained  tubercle 
^illL 

Supposing,  now,  that  we  have  definitely  established  that  a 
^nsiderable  amount  of  abdominal  infection  occurs,  would  that 
necessarily  prove  that  the  disease  was  due  to  tuberculous  milk 
or  tuberculous  meat?  By  no  means.  It  is  probable  that  iu  a 
small  proportion  of  instances  abdominal  infection  is  caused  in 
taberculons  households  by  ingestion  of  tuberculous  dust  on  the 
part  of  young  children. 
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On  the  other  haiiiU  abclomioal  tuberculosis  is  so  often  found  j 
disjointed  from  other  forms  of  toberculosis  that  we  are  strong! 
led  to  suspect  some  source  other  than  human  infection.  It 
must  be  admitted,  however,  that  our  actual  knowledge  with 
regard  to  the  occurrence  of  primary  abdominal  tuberculosb  is 
renvarkably  deficient.  Indeed,  with  the  exception  of  Dr,  Wood- 
head's  valuable  contribution  to  the  subject,  I  know  of  no 
continuous  observation  on  tlte  point  of  any  magnitude,  Di% 
Woodhead's  investigation,  liowever,  sufficiently  proves  how  ex- 
tensive abdominal  infection  must  be. 

No  one  who  lias  not  endeavoured  to  obtain  direct  post-mortem 
evidence  as  to  the  frequency  of  primary  abdominal  tubercuJosls 
would  believe  the  vagueness  aud  absence  of  facts  |X)sitIve  or 
negative  which  exists.  Professor  Delefiine  has  shown  how, 
even  in  fairly  advanced  cases  tlie  course  of  the  disease  can  be 
tracked,  and  under  his  direction  two  instances  have  been  found 
out  of  13  chihlren  selected  as  not  being  tuberculous,  who 
were  shown  to  be  suffering  from  tuberculous  abdominal  glands. 
But  it  seems  almost  impossible  to  get  sufficient  opportunities 
of  post  mortem  examination  in  young  children.  Having  failed 
in  tills  absolutely,  and  in  such  a  manner  as  to  show  that  it  was 
almost  hopeless  to  look  for  direct  assistance,  it  occun^ed  to  me 
that  some  light  might  be  obtained  by  the  examination  of  animals 
killed  at  the  Abattoir  on  the  question  whether  tuberculosis  was 
acquired  by  the  young  animal  by  ingestion.  I  therefore 
requested  mt.  King,  the  Chief  Veterinary  Surgeon  of  the 
Manchester  Corporation  to  make  a  careful  examination  such  as 
would  elucidate  this  question,  and  being  himself  engaged  at  the 
time  with  the  question  of  tuberculosis  in  animals  he  readily 
agreed  to  do  so.  Taking  the  animals  as  they  came  he  arrived 
at  the  results  given  in  the  foUuwing  table. 

Table  showing  the  incidence  of  Abdominal  Tuberculosis  in 
cattle  of  different  ages  slaughtered  in  the  Manchester  (Water 
Street)  Abattoir,  and  not  specially  selected. 
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It  will  be  seen  that  the  results  of  this  examination  point  to 
young  animals  being  infected  to  a  large  extent  by  the  ingestion 
of  foo<l,  and  in  particular  of  milk ;  althougb  it  is  very  desirable 
that  these  observations  should  be  extended.  It  is  true  that 
milk  is  not  the  only  means  by  which  a  young  animal  could  con- 
tract the  disease.  It  might  do  so  by  licking  up  tuberculous 
matter  in  an  infected  byre.  Although  this  is  not  likely  to  be 
the  chief  explanation  of  these  figures,  it  is  necessary  to  exclude 
such  a  |jossibility.  There  should  be  no  difficulty  in  doing  so,  if 
trustworthy  persons  could  be  found  who  would  feed  calves  kept 
in  an  infected  byre,  on  boiled  milk  only.  We  should,  in  that 
way,  be  able  to  dete^rmine  whether  such  occurrences  were  due 
to  infected  milk.  If  such  were  the  case  then  boiling  the  milk 
ought  to  ensure  young  animals  against  contracting  the  disease, 
and  the  extent  to  which  prinuiry^  abdominal  tuberculosis  was 
developed  would  determine  bow  far  abdominal  disease  was  con- 
veyed in  the  byre  apart  from  tuberculous  milk. 

The  question  of  the  conveyance  of  tuberculosis  by  meat 
from  tuberculous  animals  is  one  of  great  difhculty.  The  ex- 
perimental evidence  goes  to  show  that  tlie  muscle  substance  is 
very  rarely  capable  of  causing  infection.  On  the  other  hand 
it  is  not  very  rare  to  discover  in  cases  of  so-called  generalised 
tuberculosis  tubercular  nodules  in  the  lymphatic  glands  em- 
bedded in  the  meat*  It  is  certain  that  the  ordinary  pro- 
cesses of  cooking  do  not  sutfice  to  ensure  the  destruction  of 
the  infective  material  in  the  deeper  seated  glands,  and  such 
meat  must,  therefore,  be  considered  unfit  for  food,  even  wlien 
the  muscle  substance  is  not  apparently  injured.  Under  ail 
circumstances  crude  tuberculous  lesions  must  be  regiu'ded  as 
dangerous,  and  the  organs  in  which  they  occur  must  be  con- 
demned. With  regard  to  the  possibility  of  meat  being  smeared 
by  the  butcher  with  tuberculous  matter  owing  to  its  being  cut  by 
a  knife  which  has  previously  been  in  contact  with  tuberculous 
material,  such  a  contingency  is  surely  of  no  great  moment  except 
in  the  case  of  rolled  meat,  as  even  imperfect  cooking  would 
usually  remove  any  effect  of  sucli  smearing.  With  regard  to  the 
effect  of  tuberculous  meat  in  producing  abdominal  tuberculosis, 
it  is  certain  that  the  harm  done  in  this  manner  cannot  be  ver}^ 
great,  and  is  probably  not  comparable  with  that  effected  by 
milk  from  cows  with  tuberculous  udders.  There  is,  so  far  as  I 
am  aware,  absolutely  no  direct  evidence  of  the  disease  having 
been  thus  conveyed ;  yet,  I  do  not  think  we  should  too  readily 
accept  the  view  that  the  disease  is  not  so  conveyed.  Supposing 
tnbcrcnlosis  to  be  in  reality  so  kindled,  it  would  take  a  con- 
siderable time  to  develope,  and  perhaps  might  never  pass 
beyond  the  mesenteric  glands.     It  would  affect  chiefly  poor  and 
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hanl-workeil  people,  who  would  Ik?  most  Hkely  to  use  tuber- 
culous meat,  and  would  certaiidy  suffer  most  from  its  ase. 
Such  infection,  if  it  led  to  a  fatal  result,  might  veiy  well 
do  so  by  inducing  an  ex]>Iosion  of  miliary  tuberculosis,  which 
might  be  diagnosed  as  typhoid  fever,  antl  the  cause  of  whichj 
even  if  the  disease  were  con'ectly  diagnosed,  would  probably 
be  overlooked ;  or,  it  might  result  in  orclinarv  phthisis.  It 
scarcely  seems  possible  to  doulit,  considering  the  quantity  of 
tuberculous  and  infective  meat  which  we  know  is  sold,  and 
considering  also  the  inefficiency  of  ordinary  cooking  as  a  disin- 
fecting agent,  that  a  certain  amount  of  infection  occurs  m  this 
manner.  I  do  not  put  absolute  confidence  in  the  result  of  **  post 
mortems."  A  few  months  ago  while  examining  the  carca.^ 
of  an  animal  widely  affected  with  tuberculosis,  it  seemed  evident 
that  the  ]»rimury  lesion  bad  nut  been  founds  an<t  on  cutting 
into  the  mesentery  large  tuberculous  masses,  previously  con- 
cealed by  fat,  were  found  which  had  in  all  probability  been  the 
starting  point  of  the  disease.  It  is  often  by  no  means  difficult 
to  ovenook  such  occurrences,  and  we  stand  much  in  need  of  a 
s|>ecial  investigation  on  this  piint  carried  out  carefully  by  n 
skilled  pathologist  on  definite  lines,  such  as  those  laid  down  ly 
Professor  Delepine. 

The  Royal  Commission  on  tuberculosis,  the  Report  of  w^hich 
was  published  in  1895,  took  up  the  position  that  the  danger  of 
infection  from  tuberculous  milk  is  a  serious  one,  wliile  tlie 
danger  from  tuberculous  meat,  tliongli  not  one  to  be  entirely 
disregarded,  is  mucli  slighter  tlum  the  other. 

It  appears  to  me  that  there  is  some  danger  of  the  risk 
from  both  causes  being  at  present  somewiiat  uuder-rat^d.  As 
regards  meat,  the  amount  of  both  flesh  and  organs  act  nail  v 
containing  tubercular  infective  matter  is  I  believe  uuder-statefl, 
though  1  can  give  nothing  in  support  of  that  view  except  a 
general  impression.  As  regards  milk,  however,  we  have  definite 
m  form  at  ion. 

Dr.  E.  W.  Hope,  of  Liverpool,  in  a  report  on  tuberculosis  as 
affecting  the  milk  supply  of  the  City,  states  that  144  samples  of 
milk  from  the  city  cowsheds,  and  24  samples  taken  at  the 
I'ailway  st^ntions,  M^ere  distributed  to  four  bacteriologists  of 
eminence.  Of  the  former  2*1  and  of  the  latter  21) '1  per  cent. 
were  found  to  contain  tubercular  infective  matt43r. 

The  milk  from  nineteen  tuberculous  cows  in  Manchester 
cowsheds,  was  sent  to  Professor  Delepine  who  found,  on 
examination,  that  five  samples  contained  the  tuberculous  infec- 
tion, all  of  them  from  tubercolous  udders. 

Since  that  investigation  was  made  93  samples  of  milk  taken 
at  random  at  Maucliester  railway  stations  Inive  been  submitte<I 
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for  examination  to  Professor  Delepine,  and  of  these  no  fewer 
than  17,  or  over  18  per  cent,  contained  tubercular  infective 
matter.  Now  if  it  is  true  that  milk  is  only  virulent  when 
derived  from  tuberculous  udders  then  the  farms  from  which 
these  milks  were  derived  ought  to  contain  cows  witli  tuber- 
culous udders.  Accordingly  the  Sanitary  Committee  of  Man- 
chester instructed  Mr.  King  to  request  the  farmers  to  peiTtiit 
him  to  examine  their  cows.  Sixteen  out  of  the  seventeen  farms 
were  examined,  aud  on  fourteen  of  these  at  least  one  cow  was 
found  with  an  indurated  udder.  It  thus  appears  that  at  present 
an  enormous  stream  of  infectious  milk  is  pouring  into  our  Cities, 
and  that  the  matter  is  truly  one  of  urgency. 

Assuming,  now,  witli  the  recent  Royal  Commissioners  that 
the  danger  is  a  serious  one,  we  have  to  consider  iu  what  ways  it 
is  to  be  encountered.  Such  a  consideration  invoh-es  other 
issues  besides  the  protection  of  the  public  against  the  danger  of 
being  infect4id  by  tuberculous  meat  and  milk,  and  these  have  to 
be  didy  weighed. 

We  may  profitably  consider  first  what  are  generally  the 
directions  in  which  action  might  be  takeu,  then  go  on  to  discuss 
tile  recommendations  recently  issued  by  the  Royal  Commission, 
and  finally  deal  with  the  action  which  we  may  profitably  take 
in  aid  of  those  recommendations. 

First  as  regards  tuberculous  meat  it  is  deskable,  with  a  view 
to  allay  the  irritation  which  undoubtedly  prevails,  that  a 
standard  should  be  established  in  reference  to  tuberculous 
carcases  as  regards  seizure.  It  is  necessary  on  this  point  to 
remember  that  there  seems  to  be  a  general  agreement  on  the 
likelihood  that  the  system  of  Freibank  would  not  he  successful 
in  this  country.  In  that  case  we  cannot  afford  to  be  quite  so 
lenient  in  our  dealings  with  tuberculous  carcases  as  our  (jreraian 
neiglibours.  The  next  point  which  we  have  to  consider  is  the 
urgency  of  some  efficient  system  of  meat  inspection.  No  system 
can  he  efficient,  and  at  the  same  time  reasonably  ecouomical, 
which  involves  the  retention  of  a  large  number  of  private 
slaughterhouses,  or  the  employment  of  untrained  and  unskilled 
inspectors.  The  question  of  meat  inspection  is  by  no  means 
purely  a  tuberculous  one>  aud  a  sufficient  measure  of  reform 
would  be  far  reaching,  both  as  regards  the  quality  of  meat,  and 
the  efforts  made  by  fanners  to  pmtect  their  stock  from  disease. 

As  regards  tuberculous  milk,  the  protection  of  the  public  has 
to  be  viewed  from  two  d liferent  standpoints — ^tlie  direct  exclu- 
sion from  the  market  of  infectious  milk  and  the  establishment 
of  such  circumstauces  of  cowkeeping  as  will  reduce  tfie  risk  of 
disease  in  the  cow,  as  well  as  of  other  conditions  rendering  milk 
infectious,  to  as  small  dimensions  as  possible. 
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There  are  at  present  no  lep^al  powers  under  winch  milk  con- 
taining the  infection  of  tuberculosis  can  be  seized.  Tuberculosis 
is,  to  begin  with,  not  leorally  an  infectious  disease.  It  might  be 
sugi^ested  that  such  milk  could  be  seized — a  measure  which 
would  undoybtedly  have  a  gfx>d  effect^ — tinder  the  Public  Health 
Act,  1875.  Unfortunately,  however,  the  condition  of  the  milk 
cannot  generally  be  ascertained  under  a  period  of  over  a  week. 

On  the  other  hand,  not  only  can  the  diseased  milk  be  dis- 
covered, but,  as  a  large  experience  in  Manchest<?r  has  recently 
enabled  us  to  assert  with  confidence,  the  cows,  the  tuberculous 
udders  of  which  are  doing  the  mischief,  can  be  traced  with 
certainty  in  nearly  every  instance,  unless  the  cows  have  mean- 
time been  removed* 

Here,  then,  we  come  at  once  upon  the  primi*  requisites  of 
administration  in  a  city  or  town  supplied  with  milk  from  outside 
districts.  When  a  milk  is  found  by  a  sanitary  authority  to  be 
tuberculous,  they  ought  to  possess  the  power  of  at  once  tracing  I 
the  animal  wbicli  is  infecting  the  niilk,  and  of  arranging  for 
the  removal  of  the  diseased  cow. 

As  regards  subsequent  protection,  when  it  has  been  shown 
that  tuberculous  milk  is  being  sent  in  from  an  external  farm, 
the  local  authority  ought  to  have  reasonable  means  of  satisfac- 
tion that  all  dangerous  conditions  have  been  removed  before 
the  milk  from  tlie  particular  farm  is  re-admitted  into  their 
districts 

Such  action,  however,  though  it  might  be  useful  as  a 
palliative  and  a  stimulus  is  insufficient  in  itself  to  deal  with  the 
danger  arising  from  tuberculous  milk.  Two  other  steps  are 
recpiired,  viz.,  to  house  and  man:ige  the  cows  in  such  a  manner 
as  to  diminish  as  much  as  possible  the  risk  of  infection  even 
when  they  are  exposed  to  it,  and  to  remove  the  risk  of  infection. 

To  remove  the  risk  of  infection  is  to  eliminate  tuberculosis 
froni  the  herd.  That  this  is  a  perfectly  practicable  proceeding 
is  shown  by  Bang's  experience  in  Denmark.  The  rationale  of 
procedure  is  to  ascertain  by  inoculation  with  tuberculin  which 
animals  are  tuberculous,  and  to  isolate  these  from  the  sound 
animals.  This  is  not,  as  a  rule,  difficult  to  effect  except  where 
the  accommodation  for  the  cows  is  totally  inadetpiute.  The 
tuberculous  cows  are  then  fatted  for  slaughter,  after,  perhaps 
using  those  not  in  an  advanced  stage  of  the  disease  for  breeding 
pun)  OSes. 

Tuberculosis  is  a  ver>^  expensive  disease  to  the  farmer.  But 
he  is  generally  not  a  capitalist,  and  is  not  in  a  position  to  clear 
out  all  his  tuberculous  stock  at  once.  It  is,  therefore,  desirable  , 
to  give  him  every  encouragement  to  effect  so  desirable  an 
object. 
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At  the  same  time,  to  continue  the  exclusion  of  tuberculous 
tnimals  will  require  care,  skill,  and  knowledge,  and  we  are  thus 
led  to  consider  the  difficulties  attendant  on  the  housing  of  cows 
18  well  as  on  carrying  out  the  elimination  of  tuberculous  cows. 
At  the  present  time  much  of  the  milk  that  comes  into  towns  is 
pot  only  diseased  but  dirty.  In  that  way  two  classes  of 
infection  are  introduced,  the  infection  of  tuberculosis  and  the 
cbss  of  infections  of  which  summer  diarrhoea  is  the  most  deadly. 
Ko  measures  which  failed  to  deal  with  this  great  evil  would  be 
at  all  adequate,  and  moreover  the  precautions  requisite  to  guard 
against  the  importation  of  diarrhoea  are  to  a  large  extent  the 
*ine  as  those  required  in  dealing  with  tuberculosis. 

The  infection  of  tuberculosis  spreads  in  the  cowshed,  and  is 
diiefly  communicated  by  dried  tuberculous  matter,  which  is 
partly  extruded  from  the  nostrils  of  tuberculous  cows,  partly 
discharged  in  the  excreta.  The  filthy  incrustations  so  often  seen 
<^  milch  cows  must  thus  be  regarded  as  a  source  of  danger,  both 
^  xegards  tuberculosis  and  as  regards  summer  diarrhoea. 

That  the  infection  is  communicated  in  the  cowshed  is  shown 
f«>m  the  rarity  of  the  disease  amongst  cattle  not  confined  in 
•'^^s.  Moreover,  it  must  be  largely  contained  in  the  lower 
^taratum  of  the  cow^shed,  otherwise  the  attendants  would  much 
naoijB  frequently  contract  the  disease  than  they  do. 

I^^rom  these  considerations  it  follows  that  the  first  requisite  in 

•i^wshed  is  rigoi*ous  cleanliness,  especially  in  the  front  part  of 

'^^  stall,  and  in  respect  of  the  removal  of  manure.     The  greatest 

^^^*e  should  also  be  exercised  in  keeping  the  cows  scrupulously 

^*^an.     The  floor  of  the  cowsheds  should  be  constructed  of  some 

^^^  impermeable  material,  and  should,  whenever  possible,  be 

.   ^^nsed  with  water,  especially  about  the  head  of  the  stalls,  and 

*^  the  back  part  of  the  stalls  as  well  as  behind  the  cows.     The 

?P*^8truction  of  the  floor  has  been  dealt  with  under  a  Report  on 

^J^.^  Manchester  cowsheds.    No  attendant  should  be  allowed  to 

^*lk  cows  with  dirty  hands.     The  times  of  cleansing  should  be 

??  Arranged  as  to  ensure  the  minimum  of  dust  being  ])resent  in 

*^^  atmosphere  during  milking,  although  it  would  be  still  better 

^  have  a  covered  mi&ins  station  outside  the  cowshed. 

^.  It  is  desirable  that  each  cow  should  have  a  separate  stall,  the 

^^^^ions  being  alternately  6  ft.  and  4  ft.  in  length.     £ach  cow 

^^^Id  also  have  a  separate  feeding  trough  of  earthenware, 

"^^ded  in  cement,  whether  the  cows  are  separate  or  not. 

Only  second  in  importance  are  good  ventilation  and  abundance 

^  light     Good  ventilation  must  oe  taken  to  include  a  sufficient 

noor  space  and  cubic  space,  and  I  agree  that  800  cubic  feet  per 

^v^  is  certainly  not  too  much  to  require  in  new  cowsheds. 

It  is  quite  impossible  to  secure  adequate  ventilation  without 
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injurious  clrauglits  unless  siifficii^nt  air  space  is  securccL  Cows 
are  kept  coop<icl  n\y  in  a  small  coiifiued  space  which  bocomes 
intolerably  close  and  warm,  and  directly  the  dfwr  is  opened 
they  catch  cold.  Under  such  conditions  a  veiy  little  infective 
matter  in  the  cowshed  is  sufficient  to  set  up  tuberculosis.  Here 
a^ain,  is  another  reason  why  the  attendants  escape  so  often, 
while  the  disease  spreads  amongst  the  caws. 

In  some  parts  of  Lincolnshire  the  cows  are  never  confitied  at 
all,  though  open  sheds  are  provided  for  them  to  shelter  iiu 
Under  such  conditions  tuberculosis  is  rare.  It  is  probable  that 
they  require  more  food  to  give  the  same  amonnt  of  milk  as 
cows  which  are  kept  in  close  sheds.  On  the  other  hand  there 
is  not  the  loss  which  arises  from  the  spread  of  tuberculosis. 

It  is  possible  however,  to  find  the  just  mean,  so  that  air  U 
admitted  to,  and  extracted  from  the  cowshed  in  such  amount^ 
and  in  such  a  manner  as  to  maintain  a  proper  equable  tem- 
f>erature,  while  avoiding  injurious  draughts. 

For  that  purpose  air  may  be  admitted  by  sufficient  space 
under  the  eaves  and  extracted  by  openings  along  tlie  ridge  of 
the  roof  if  the  cowsheds  have  not  got  the  li  ay-loft  over  them,  as 
they  ought  not  to  have.  If  they  have,  numerous  openings 
should  be  made  in  the  walls  at  a  height  of  say  6  ft.  and  at 
ceiling  level.  The  object  to  be  aimea  at  is  even  diffusion  of 
thi:  circulating  air  with,  if  possible,  some  motive  power,  which 
is  secured  by  lofty  cowsheds  having  no  hay-loft  over  tbem,  and 
may  still  further  be  attained  by  extraction  cowls. 

Abmidance  of  light  is  requisite  in  order  to  ensure  cleanliness. 
If  apprehensions — which  I  oelieve  to  be  groundless^ — are  enter- 
tained  that  the  health  of  the  cows  or  their  milk  production  will 
suffer  from  the  cold  experienced  where  there  is  sufficient 
window  area,  two  thini^s  may  be  pointed  out.  First  this  ct>n- 
sequence  does  not,  as  rar  as  I  am  aware,  actually  ensue  where 
abundant  light  is  provided  as  in  cowsheds  winch  I  have  seer! 
both  in  Denmark  and  in  this  country.  Secondly  the  suppo^sed 
injury  can  be  effectually  guarded  against  by  making  the  lower 
and  larger  portion  of  the  window  fixed  and  double,  the  smaller 
upper  part  being  a  hinged  sash. 

In  addition,  all  cows  should  be  systematically  inspected  at 
intervals  not  exceeding  three  months;  if  cleared  of  tuberculosis 
then  every  six  months;  or^  if  disease  is  known  to  be  present  in 
the  cowshed,  every  fortnight.  To  sum  up,  the  requisites  of 
successful  administration  as  regards  tuberculous  meat  and  milk 
may  be  thus  stated. 

Etficient  inspection  and  regulation  of  the  meat  market  and 
the  exclusion  from  consumption  of  tuberculous  milk,  which  may 
be  taken   to  imply   adequate  measures  for  aseertaioiiig  when 
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tuberculous  milk  is  being  imported,  ami  power  to  deal  with  such 
mi  Ik,  as  well  as  to  ensure  the  removal  of  the  cows  |iroducing  it. 

Every  assistance  possible  should  also  be  given  tu  farmers  to 
*^et  rid  of  tuberculous  cows  from  their  stoc-L  Wlien  tlie  berd 
has  once  been  freed  from  the  disease,  com[mratively  little  trouble 
will  be  necessary  to  mtdntuin  immunity,  and  the  result  will 
jissuredly  be  a  saving  to  the  cowkeeper* 

Uniform  regulations  should  be  in  furee  under  the  Cowsheds^ 
Milksliops  and  Dairies  Order  of  1885,  or  under  fresh  legislation 
tlealing  with  the  condition  of  cowsheds,  the  maintenance  of 
cleanliness,  utensils,  the  storage,  preservation  and  conveyance 
of  milk,  and  providing  as  far  iis  possible  for  the  efficient  carry- 
ing out  of  tlie  regulations.  Systematic  inspection  of  cows 
sliouhl  be  maintained,  aud  local  authorities  should  have  power 
to  remove  cows  having  tuberculous  udders,  or  suffering  from  a 
severe  form  of  tuberculosis.  Comparative  efficiency  in  adminis- 
tration might  be  attained  iu  two  ways* 

By  the  creation  of  a  Public  Health  Veterinary  Serv^ice^ 
responsible  directly  to  Conuty  Councils,  charged  w^ith  the  duty 
of  inspecting  cowsheds  antl  cattle,  supervising  the  application 
of  tuberculin  and  giving  instructions  in  its  use,  and  generally 
carrying  into  effect  legislation,  having  for  its  piu'pose  the 
(u'limiuatiou  of  disease  from  hei'ds  and  the  protection  of  the 
milk  supply. 

It  might  very  well  be  urged,  however,  that  such  a  proposal 
implies  very  great  expense,  and  that,  moreover,  especially  in 
counties  comprised  cliietty  of  rural  districts  the  veterinaiy 
officers  of  tlie  county  would  not  always  find  it  easy  to  c^rry  out 
their  duties.  I  do  not  think  either  objection  is  a  fatal  one*  If 
a  resolute  effort  is  to  be  made  to  cope  with  the  imperfections  of 
the  milk  sup[dy,  some  such  machinery  will  be  necessary.  There 
is  an  increasing  tendency  for  farmers  to  utilise  tuberculin  with 
a  view  to  the  elimination  of  the  disease^  and  there  is  little  doubt 
that  the  movemL*nt  w^ill  spread.  In  that  case  such  a  service  is 
almost  a  uecessity,  both  for  the  initiation  of  the  requisite 
pmcedures,  and  for  the  subsequent  maintenance  of  suitable 
conditious. 

There  is,  however,  another  direction  from  whicli  official 
pressure  can  be  a|>plied*  It  \\\\\  be  seen  from  the  ilanchester 
experience  that  not  only  can  tuberculous  milk  be  detected  by  a 
skilled  bacteriologist,  but  the  tuberculous  udders  from  which 
the  tuberculous  milk  luis  come  can  be  fountl  out  by  a  competent 
veterinary  surgeon.  That  beintjj  the  case,  sanitary  authorities 
might  have  the  power  given  to  them  to  ascertain  the  actual 
source  from  which  milk  declared  i)V  a  competent  bacteriologist 
to  be  tuberculous  has  been  derived,  and  to  take  effectual  action 
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fully  defined  lines  on  wliich  seizure  siiould  or  should  not  be 
made,  such  as  are  provisioually  put  forward  in  the  Report- 
It  is  desirable  on  pa^e  22,  recoinmendation  li,  a,  h^  c,  and  f/, 
that  the  word  "  shall  '*  should  be  substituted  fur  the  word 
**  may ;  '*  otherwise  we  shall  have  the  same  trouble  and  want 
of  uiaformity  as  have  been  liitherto  experienced. 

As  to  the  seizure  of  the  whole  pig^  wq  shall  all  he  agreetl. 
As  reganls  forei|rn  dead  meat,  I  consider  that  the  thoracic  and 
lumbar  gland  should  in  all  cases  he  examined  for  genemlised 
tuberculosis.  With  a  little  iiracttce,  this  would  be  done  rapidly. 
Furtlier,  any  evidence  of  e^ttensive  removal  of  tuberculous  masses 
would  condemn  the  carcase. 

Milk. — Diseases  in  the  udders  of  cows. 

Section  7  recommends  compulsory  nutification  of  eTcry  disease 
in  the  udder^to  whom  is  not  stated. 

Section  8  recommends  that  powers  should  be  conferred  on 
sanitary  authorities  similar  to  those  coutaiued  in  the  Glastrow 
Police  (Ameudmeut)  Act,  lti9(*,  which  empowers  the  medical 
officer  of  health  or  sanitary  inspector,  or  any  one  acting  under 
their  orrlers,  to  visit  any  cowslied  and  examine  the  cows  at  all 
reasonable  times. 

On  intimation  from  tlie  Police  Commissiouers  that  any  animal 
in  his  cowshed  is  suffering  from  tuberculosis,  or  any  disease 
which  might  render  the  milk  dangerous  or  injurious  to  health, 
the  cowkeeper  must  get  rid  of  the  animal;  and  if  he  retains  it, 
renders  himself  liable  to  a  penalty  of  £5. 

The  same  power  of  insjwction  is  extended  to  animals  outside 
t!ie  city,  but  they  have  not  yet  been  put  in  force. 

Section  9  i-ecomraends  that  |>owers  be  given  to  take  samples 
of  milk  sold  in  a  district  for  analysis^bactenological,  it  may 
he  |>resumed.  Such  powers  would  be  most  valuable  to  urban 
communitiesj  though  they  would  not  be  a  solution  of  the  tuber- 
cidosis  problem. 

I  have  advocated  the  creation  of  a  veterinaiy  public  health 
staff,  which  could  best  be  made  responsible  to  County  Council^- 
Each  member  of  the  staff  would  have  a  veterinary  district,  and 
would  make  a  systematic  examination  of  cowsheds,  cows  and 
dairies,  and  water  supplies.  With  the  procedure  as  regards  the 
health  of  the  cows  the  veterinary  surgeon  would  deal  on  his 
own  reponsibility,  subject  to  the  County  Council.  As  regards 
insanitary  conditions  of  the  cowsheds^  dairies,  and  water  supplies, 
he  would  report  to  the  medical  officer  of  health  of  the  sanitary 
district,  who  would  deal  with  the  report,  and  would  be  required 
to  report  directly  to  tlie  County  Council  as  to  the  action  taken. 
The  veterinaiT  surgeon  would  also  report  his  action  to  the 
County  Council.     He  would  Ke  the  representativo  of  the  Local 
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Grcvemnaent  Board  in  distributing  tuberculin,  and  seeing  tiiut 
the  necessary  measures  of  isolation  are  carried  out.  He  would 
either  himself  apply  the  test,  or  instruct  local  veterinary 
surgeons  in  its  application*  His  salary  would  be  defrayed  bv 
the  County  Council,  and  he  would  be  independent  of  private 
practice. 


I 
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CowsHKDs,  Byres,  etc. 

Section  10,  The  Commissioners  recommend  that  the  Local 
Government  Board  shoidd  be  empowered  to  reciuire  local 
authorities  to  adopt  retrulations  as  to  dairies,  cowsheds,  &c. 

The  County  Council  may  usefully  be  charged  with  the  duty 
of  seeing  that  they  are  enforced  after  adoption. 

Section  11  provides  for  the  discontinuance  of  unsuitable 
sbippons  in  urban  districts,  and  would  also  prohi!>it  the  erec- 
tion of  new  shippons  within  one  hundred  feet  of  a  dwelling 
house. 

Now  there  is  this  to  he  said  about  shippons  in  urban  districts, 
as  matters  stand  at  present,  that  the  cows  in  tlipm  are,  so  far 
as  one  can  jndge,  less  diseased  than  in  countiy  shippons.  The 
cliief  reason  for  this  is  that  cows  in  the  country  are  kept  for  a 
number  of  years,  while  milch  cows  in  the  town  are  often  kept 
only  a  brief  period,  and  then  slaughtered,  or  at  all  events 
Bhitted.  In  this  way  the  risk  of  disseminating  the  disease  to  a 
serious  extent  is  much  less  in  towns  than  in  the  country,  simply 
because  tuberculosis  has  not  time  to  develop.  Naturally,  the 
cowkeeper  endeavours,  in  general,  to  procure  good  cows  in 
bQ\4ng  fresh  ones. 

Further,  there  is  less  risk  of  fatal  diarrhoea  arising  from 
town  milk  which  is  often  distributed  direct  from  the  cow,  than 
from  milk  which  has  been  brought  from  a  considerable  distance. 

Nevertheless,  I  consider  that  c€>wkecping  in  towns  should  be 
restricted  in  the  matmer  recommended  by  the  Commission,  anrl 
discouraged  as  far  as  possible,  provided  always  that  adequate 
security  is  obtained  for  the  proper  safeguarding  of  milk  obtained 
from  the  country  from  disease,  and  from  decomposition. 

Section  12.  The  conditions  to  be  attached  to  cowsheds 
repstered  in  an  iirl»an  district  are  excellent.  I  would  only 
suggest  that  the  depot  for  manure  should  be  defined  as  a 
structure  with  impermeable  foundation  and  walls. 

Section  1 3  is  on  the  subject  of  ventilation  in  sparsely  populated 
places.  For  the  reasons  already  given,  the  sanitary  require- 
ments of  count  IT  cowsheds  need  to  oe  not  less,  but  more  strictly, 
unforced  than  those  of  towns. 

Section    14   recommends   that   where    cows   housed   in    one 


diiitrict  supply  milk  to  anotlier  district,  the  local  authority  c^^  ^f 
the  district  in  which  the  cows  are  housed,  shall  be  bound,  wh^^^tt 
required,  to  supply  to  the  local  authority  of  the  district  ^^^n 
which  tiie  milk  ia  sold  or  consumed,  full  information  aiaw^^d 
veteriaary  reports  regarding  the  condition  of  the  cows,  bvre^^^-^=«, 
etc,,  whence  the  milk  is  drawn.  If  the  local  authorities  ure  nc:_-z:>t 
satisfied  with  the  reports^  they  may  apply  to  the  Locagr^l 
Government  Board  with  a  view  to  an  independent  inspectio^^a 
and  report  being  made. 

On  this  important  proposal  I  have  this  remark  to  make: 

That  the  local  authority  should  be  empowered  thetnsek^^^ 
to  inspect  the  farms  in  the  second  place^  else  it  is  difficult  ^fco 
see  how  they  could  have  sufficient  grounds  of  dissatisfsctio^ii 
on  which  to  oiake  an  application  to  the  Local  Governmet^it 
Board*  Howeveri  the  proposal  contained  in  section  8  amp^M^y 
covers  this  difficulty. 
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F,    Eo^MiNATiON  OF  Bovine  Tltberculosis, 

The  Commissioners  recommend  that  funds  be  placed  at  t^K:^© 
disposal  of  the  Board  of  Agi*iculture  to  supply  tuberculin  aKr^»<l 
the  services  of  a  veterinary  surgeon  under  certain  conditior^^^ 
which,  taking  everything  into  account,  should  be  strict- ^5^ 
enforced,  at  all  events  in  tne  first  instance^  This  is  an  excelle 
proposal. 

It  will  he  seen,  then,  that  I  regard  the  recommendations 
the  commission  as  most  valuable,  if  not  all  tliat  one  wishes. 

The  chief  directions  in  which  I  think  they  might  be  added 
are: — 

1.  The  creation  of  a  veterinary  public  health  service. 

2,  Greater   facilities   for  inspection   of   outside   cows  ai 
shippons,  the  milk  from  which  is  brought  into  a  district 
particular,  when   the   bacteriological   examination   of  a    ml 
supply  shows  it  to  be  tuberculous,  power  should  be  given  to  tl 
medical  officer  of  health  and  veterinary  surgeon,  either  joint-=--2^- 
or  separately,  to  go  direct  to  the  farm,  inspect  the  cows 
cowshed,  and  arrange  for  the  removal  of  cows  with 


udders  or  otherwise  badly  diseased.     This  would,  however, 
met  by  section  8. 

3.  The  notification  of  disease  in  an  udder  to  be  made  n^ 
only  to  the  authority  in  whose  district  the  cow  is,  but  also  ^ 
the  authority  to  whose  district  the  milk  is  sent. 

4.  The  standard  of  sanitary  requirements  to  be,  at  least,  '^ 
high  for  country  as  for  town  shippons. 

I  have  at  present  a  preliminary  statement  from 
Del^pine  showing  a  number  of  milk  samples  examined  at 
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station  to  be  tubei'ciilous,  some  highly  ao»  Examination  of  the 
cows  by  Mr.  Kiog  has  since  revealed  the  presence  of  cows  with 
indurated  udders  at  fourteen  out  of  seventeen  incriminated 
farms.  The  action  taken  is,  of  coursej  ultra  vires.  These 
results  cannot  be  utilised  by  the  continued  examination  of  the 
cows  at  the  farms  from  which  the  milk  is  obtained.  Much 
less  can  any  action  be  founded  on  the  results  of  inspection. 

The  Commissioners  have  rejected  the  principle  of  compen- 
sation for  an  animal  seized  on  account  of  tuberculosis,  1  am 
disposed  to  think  that  compensation  should  be  given  in  cases 
where  it  is  clear  that  the  animal  could  not  have  been  diar^iosed 
during  life  to  be  suffering  from  tlie  disease.  I  would  not  com- 
pensate, however,  but  prosecute  where  a  cow  is  ke]>t  supnljing 
milk  while  suffering  from  advanced  tuberculosis  or  from  disease 
of  the  udder  such  as  could  not  have  escaped  detection.  The 
Commissioners  practically  recognise  compensation  when  they 
recommend  that  a  local  authority  should  make  a  contribution 
to  a  Mutual  Butchers"  and  Farmers'  Insurance  Fund*  In  my 
opinion  an  insurance  fund  is  inadequate,  in  so  far  as  it  offers 
no  inducement  to  a  cowkeeper  to  get  rid  of  a  tuberculous  cow 
at  an  early  stage  of  the  disease,  which  a  Judicious  system  of 
compensation  would  do. 

Two  of  the  recommendations  of  the  Royal  Commission  are 
especially  urgent,  viz»  :— 

1.  To  place  at  the  disposal  of  farmers  facilities  for  carrying 
out  the  examination  of  their  herds  by  tuberculin  under  certain  , 
conditions, 

2.  The  giving  of  powers  to  local  authorities  similar  to  those 
contained  in  sections  24-27  of  the  Glasgow  Police  (Amendment) 
Act  of  1892. 

In  view  of  the  urgency  of  these  proposals  and  of  the  great 
importance  and  value  of  the  recommendations  as  a  whole,  I 
would  propose  that  a  resolution  be  passed  that  '*  In  the  oplnum 
of  this  meeting  it  is  desirable  tJiat  a  Bill  be  introdnred  at  the 
earlieit  possible  date  for  giving  effect  to  the  recommendaiiofis 
of  the  Commiision^  particularhi  in  respect  of  the  last  mimtd  pro- 
posalj  and  that  an  mvent  appeal  be  made  to  the  Minister  of 
Agriculture  to  carn^  out  the  JirH  proposalJ^ 

We  may  now  ask  ourselves  whether  we  can  do  anything  until 
the  legislation  wliich  we  desire  arrives,  or  rather  until  we  have 
obtained  not  only  the  legislation  necessary  but  its  enforcement, 
which  is  a  different  and  more  distant  prospect. 

You  are  all  aware  probably  that,  under  the  untiring  and  able 
management  of  Mi%  Busck,  an  admirable  milk  supply  is  obtained 
for  the  city  of  Copenhagen.  The  principles  on  which  the 
Copenhagen   Milk    Supply  Association    have  established   their 
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immense  and  successful  business  are  those  on  which  we  wish  to 
sec  our  milk  supply  based.     These  are — 

L  The  milk  is  brought  from  well-managed  farms  where  the 
strictest  cleanliness  is  exacted  in  cowshed  and  cow. 

2,  The  cows  u.vg  frequently  and  re^larly  inspected  by  a  staff 
of  veterinary  surgeons  attached  to  the  company. 

3-  Infectious  disease  is  guarded  against  by  a  most  liberal 
system  of  dealing  with  farmers  and  employees  when  infectious 
disease  occurs  in  their  families, 

4,  The  taste  and  quality  of  the  milk  are  ensured  by 
prescribed  and  well  considered  modes  of  feeding  the  cows. 

5,  Injurious  changes  in  the  milk  ai"e  averted  bj  a  well 
planned  system  of  cooling  the  milk  from  tlie  time  it  leaves  the 
cow  till  it  reaches  the  consumer, 

6,  Fraudulent  tampering  with  the  milk  is  guarded  agamstby 
ingenious  and  effective  precautions. 

7,  Tlie  utmost  regime  of  cleanliness  is  exacted  in  all  milk 
vessels,  dairies,  &c.,  white  the  milk  is  carefully  filtered  clear  of 
all  impurities. 

The  final  article  is  tlius  rich,  fragrant^  clean,  and  free  from 
danger. 

An  equally  successful  Conipau}'  on  the  same  lines  exists  at 
Berlin,  and  a  similar  company  is  being  inaugurated  in  Man- 
chester. 

What  can  ]>e  done  in  Copenhagen  can  assuredly  also  be  done 
in  this  country. 

Then  again  all  Public  Institutions  should  require  their  milk 
to  be  from  herds  guaranteed  free  from  tuberculosis  and  housecl 
in  clean,  well  armnged,  well  ventilated,  and  well  lighted 
cowsheds. 

In  isy7  the  supply  of  milk  to  the  Monsall  Fever  Hospital, 
which  contiiined  at  one  time  500  patients^  was  obtained  by  the 
Sanitary  Committee  of  the  City  of  Manchester  from  such  a 
herd,  atul  the  farm  buildings  were  alterd  to  the  requirements  of 
the  Local  Authority.  This  farm  is  now  supplying  the  Royal 
Infirmary. 

The  same  policy  had  jireviously  been  caiTied  out  at  Sunder- 
land under  the  guidance  of  Dr.  Scui^ekL 

This  year  the  Monsall  Fever  Hospital  has  been  supplied  from 
a  f  resli  source,  which  is  again  entailing  considerable  alterations. 

Surely  this  is  a  policy  which  public  institutions  ought  to 
pursue,  and  the  Koyal  Infirmary  of  Manchester  has  shown  its 
accustomed  pubhc  spirit  hi  leading  the  way  amongst  voluntary 
institutions, 

A  few  ownei*s  of  herds  round  Manchester  have  already 
eliminated  tuberculosis  from  their  stock,  and  undoubtedly  their 
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lead  will  soon  be  followed.  It  would  be  easy  to  point  to  other 
instances  of  public  spirit,  and  I  would  especially  mention  tbe 
exrellent  work  initiated  by  Lord  Vernon  in  the  improvement  at 
homesteads,  and  in  the  eliniination  of  tuberculosis  from  herds 
on  his  estate. 

The  Duke  of  Westminster's  improvements  are  familiar  to  all 
who  have  visited  the  country  round  Chester. 

Lord  Crewe  and  otliers  are  also  credited  with  extensive 
improvements,  though  I  cannot  speak  of  these  from  personal 
knowledge* 

Mn  John  Speir  has  personally  tested  his  cattle,  and  haSj  I 
understand,  eliminated  the  unsound  cattle. 

Meantime  it  is  surely  not  too  much  to  expect  that  private 
enterprise  will  do  much  to  disperse  the  difficulties  attending 
administrative  action.  The  course  of  action  which  we  are 
advocating  is  assuredly  to  the  ultimate  benefit  of  fanners,  and 
should  receive  their  hearty  adhesion.  Only  the  first  step  is  diffi- 
cult, and  means  should  he  found  to  make  it  as  easy  as  possible. 

On  one  point  I  would  venture  on  one  or  two  remarks.  The 
process  of  eliminating  and  excluding  tuberculosis  requires  above 
all  that  farmers  should  possess  isolation  sheds  or  other  means  of 
isolation.  Inasmuch  as  these  would  probably  be  for  purposes 
of  fattening  only,  it  is  not  necessary  that  they  should  be  so 
expensively  constructed  as  buildings  retjuired  to  house  milch 
cows.  In  any  case  it  seems  clear  to  me  that  the  farmer  cannot 
be  expected  to  provide  the  necessary  isolation  sheds.  In  many 
instances  isolation  might  be  obtained  by  temporary  movable 
partitions  as  has  been  done  by  Bang*  This  difficulty  can,  in  no 
case,  be  regarded  as  insuperable,  or  even  as  serious. 

We  ntaif,  I  thmk^  Jtsefnlli/  cany  a  resolution  timt  all  public 
institution s^  hospitals ^  asylums  and  public  strmces  ought  to  obtain 
milk  from  herds  guaranteed  free  from  tuberculosis  by  a  competent 
veterinary  surgeon. 

It  follow^s  almost  as  a  necessity  that,  if  measures  are  to  be 
taken  to  ensure  a  pure  milk  supply  from  our  home  farmers, 
fresh  forcigti  milk  should  be  excluded  from  oiu^  niMrkets,  as  was 
pointed  out  by  Prof.  Del(§pine  in  his  address  at  Keswick,  and 
more  recently  at  Sudbn^y^  Such  milk  could  only  be  allowed  to 
come  in  under  atlequate  guarantees,  and  it  is  difficult  to  see 
how  guarantees  can  be  made  adequate. 

The  question  of  im[>orted  butter  is  a  difficult  one.  An  effort 
should  assuredly  be  made  to  ascertain  tliat  imfjorted  butter  is 
derived  from  sound  cows. 

No  less  important  than  administrative  effort  is  the  work  of 
educating  the  public  to  a  due  appreciation  of  the  importance 
and  the  bearing  of  that  new  knowledge  which  the  enormous 
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amtmiit  of  rosearcli  diiriiig  the  last  sixteen  years  has  brought  to 
us.  A  gradual  revolution  in  the  attitude  of  the  profession  and 
of  the  public  has  been  nroihieed  hy  the  labours  and  the  expo- 
sitions of  a  great  array  ot  distinguished  workers  in  this  countrv, 
which  includes  such  men  as  Burdon  Sanderson,  Watson  Cheyne, 
Delepine,  Woodhead,  MacFadyean,  Ransoine,  Thome  Thome, 
Kussell,  Squire,  Iloron,  and  many  others,  whom  it  would  take 
too  long  to  enumerate. 

The  education  of  the  people,  a  humbler  hut  necessary  task, 
has  been  carried  out  most  systematically,  perhaps^  in  Man- 
chester, Oldham,  and  Glasgow.  Tliis  movement  began  in 
Manchester,  I  believe,  under  the  auspices  of  the  Manchester 
and  Sal  ford  Sanitaiy  Association,  guided  by  Dr.  Rausome,  with 
the  distribution  of  leaflets  in  connection  with  the  Consumption 
Hospital.  An  independent  movement  arose  about  the  samej 
time  in  Oldham,  wherein  1888  the  sanitary  authcirity  caused ' 
leaflets  to  be  distributed  to  every  house  in  the  town,  containing 
simple  precautionary  instructions,  and  laying  stress  on  the 
necessity  of  boiling  all  milk  before  coasiunp'tion. 

In  Manchester  on  three  successive  occasions  the  Sanitary 
Authority  have  caused  preventive  instructions  to  be  sent  to 
every  house. 

ilore  recently  Glasgow  has  carried  out  a  similar  educational  ^ 
work. 

Such  educational  wairk  is  a  necessary  preliminary  to  legislative 
action.  However  important  it  may  be  to  have  sound  legislation 
on  a  <piestion  of  this  importance,  and  however  clear  the 
necessity  and  scope  of  such  legislation  may  be,  it  is  useless 
to  promote  legislation  which  is  adverse  to  many  prejudices, 
and  winch  at  all  e\cnts  apjiears  to  run  counter  to  largo  and 
important  interests,  unless  public  opinion  has  been  educated  to 
tbe  point  not  only  of  accepting  such  legislation,  but  of  insisting 
on  its  being  carried  into  effect. 

This  work  of  education,  on  which  many  Medical  OflBcers  of 
Health,  among  whom  I  will  ouly  mention  Dr.  Russell  and 
Dr.  Chalmers  of  Glagow,  Dn  Francis  Vac  her.  Dr.  Jasper 
Anderson,  Dr.  Scurfield,  Dr.  Hope,  Dr,  Brown  of  Carlisle, 
Mr.  Shirley  Murphy,  Mr.  Cliarles  Paget,  and  Dr.  Newsholnie, 
have  bestowed  mucli  careful  work,  is  at  tlie  present  time 
one  of  in  creasing  importance,  and  w^e  must  therefore  wish  all 
success  to  the  new  society  fur  the  prevention  of  phthisis,  in 
whose  programme  this  educational  work  figures  very  largely. 
It  is  also  a  pleasing  sign  of  the  times  to  find  that  the  County  of  J 
Durham  have  taken  up  this  work,  doubtless  as  a  preliminary*  to 
practical  action. 

Amongst  the  useful  instructions  which  have  been  issued  in 
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tilis  country,  I  would  esi>ecially  select  that  which  was  issued  by 
the  North  Western  Branch  of  the  Society  of  Medical  Officers 
of  Health,  and  which  was  prepared  hy  Mr.  Charles  Paf^et,  now 
Medical  Officer  of  Health  for  Kor tlmmptonshire,  and  leaflets 
drawn  op  by  Dr.  Francis  Vacher  of  ihe  County  of  Chester,  and 
Dr,  .Jasper  A nderson,  of  Blackpool,  respectirely. 

One  thing  which  I  must  jirotest  against  is  the  alarmist  cry 
that  by  a  plain  statement  of  the  facts  about  tuberculosis,  peojde 
will  be  frightened  into  harsh  and  unnecessary  action.  Many 
years  exj^rience  of  education  on  a  large  scale  on  the  part  of  tlie 
authorities  of  Manchester  and  Oldham  enables  me  to  say  with 
confidence  that  such  feare  are  chimerical,  and  that  it  is  not  too 
easy,  hot  very  much  too  <lifficnlt  to  excite  even  rcasonal>le 
apm^hensions. 

From  alt  these  considerations  it  will  be  seen  that  wo  still 
require  strenuous  efforts  tx>  be  made  in  investigation^  educatioUj 
legislation,  and  adniifdst ration. 

As  regards  investigation,  we  rcfjuire  a  combined  effort  to  ex- 
tend and  confirm  such  inquiries  as  those  which  Dn  Woodhead 
has  made  from  the  pathological,  and  those  which  Prof. 
Delepine  especially  has  made  from  the  experimental  ]>oint  of 
view,  into  the  motfes  of  infection,  and  more  particularly  into 
the  extent  to  which  abdominal  infection  actually  prevails  in 
man  and  in  cattle  under  existing  conditions. 

With  regard  to  education  sanitary  authorities  may  he  expected 
more  generally  to  instruct  the  ]>nblic  as  to  the  modes  in  which 
they  art^  liable  to  the  infection  of  tubercle,  and  as  to  the 
measures  of  prevention  which  are  necessary.  Sanitary  authori- 
ties will  also  exercise  a  powerful  educational  influence  by  the 
administrative  action  which  they  will  take,  and  in  this  connection 
it  is  well  to  recognise  the  splendid  work  wdiich  is  being  carried 
on  across  the  Atlantic,  especially  l>y  the  health  auth (unties  in 
New  York. 

As  regards  legislation,  sinking  all  differences  of  opinion,  I 
consider  that  we  ought  to  accept  as  a  basis  of  action,  and  as  a 
valuable  instalment,  the  recoinineiidations  of  the  Royal  Com- 
mission. The  effort  to  give  fff'cct  to  these  will,  at  all  events, 
enable  us  to  do  much  useful  work,  and  will  gi%'e  us  time  to 
realise  clearly  what  further  legislation  is  required.  If,  honeverj 
it  were  possible  to  give  further  aid  to  farmers  desirous  of  getting 
rid  of  tuberculosis  from  their  stock,  autl  to  make  further 
provision  by  w^ay  of  skilled  inspection  to  assist  them  in  keeping 
the  disease  at  a  distance,  doubtless  an  impetus  would  be  given 
to  the  crusade  against  tuberculosis.  At  the  same  time  I  would 
gladly  have  what  the  (>>mmissiou  recommejMls.  It  may  be  that 
progressive  counties  such  as  Lancashire  will  pave  the  way  to 
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the  gencTfil  adoption  of  a  vetermarj'  service  by  initiating  such 
a  service  in  tlieir  own  county. 

As  regards  administration  we  are  certainly  much  liampered, 
at  ])resi*iit,  by  the  want  of  atlequate  powers.  But  tliere  is 
ahvins  a  good  deal  to  be  done  under  existing  jK^wers,  though  it 
is  not  easy  for  one  Authority  to  go  much  in  advance  of  its 
neighbours  without  exciting  a  sense  of  injustice  than  which 
nothing  can  be  more  inimical  to  progress, 

A  hnal  word  on  a  different  and  bolder  pix>gramme.  Prof. 
Del<i}iine  advocates  the  sweeping  iH^licy  of  clearing  out  tuber- 
culosis by  the  application  of  the  tuberculin  test  generally, 
accompanied  in  the  itiitial  .stage  by  imperial  compensation  for 
the  animals  destroyed.  Possibly  this  is  the  better  policy  to 
pursue,  as  it  is  assuredly  the  inore  radical  For  a  time,  at  all 
events,  I  should  prefer  to  go  more  gradually  to  work. 


At  the  close  of  his  paper,  Dr.  Niven  formally  moved  the  following 
resolutions: — 

That  this  Meeting  recommends  the  Coum^O  of  the  Institute  to 
take  such  action  as  may  best  promote  the  following  objects  ;  — 

(1)  The  introduction  into  Parliament  at  an  early  date  of  a  Bill 
giving  effect  to  the  recommendations  of  the  Boyal  Commission  on 
Tuberculosis. 

(2)  The  immediate  acquisition  by  sanitai^y  authorities  of  powers 
similar  to  those  contained  in  the  Glasgow  Police  Amendment  Act, 
isyo,  St^c.  24-27, 

(3)  The  urgent  desirability  for  aH  public  institutions,  hospitals, 
etc.,  especially  those  which  ai*e  rate-aided,  to  obtain  their  milk 
supplies  from  herds  guaranteed  free  from  tuberculosis  by  a  competent 
veterinary  surgeon. 

(4)  The  provision  by  the  Minister  of  Agriculture  (in  conformity' 
with  the  recommendation  of  the  recent  Eoyal  Commission  on 
Tuberculosis),  supplying  tuberculin  and  the  services  ot"  a  veterinary 
purgeon,  free  of  charffe,  to  all  farmers  desirous  of  freeing  their  stock 
from  tuberculosis,  on  the  fulfilment  of  the  proper  conditions. 


I 


l^T/iis  dhcus8ion  applies  to  the  papers  hy  Dr.  H,  Scurfield  and 

Dr,  J,  NivEN.J 

Dr.  F,  T,  Boirn  (Gloucester)  as  a  Medical  OfReer  whose  work  lay  in 
a  dairy  di.strict  and  who  had  had  considerable  personal  experience  in 
j>rai"tical  dairy  work,  more  indeed  than  usually  fell  to  the  lot  of  the 
average  medical  officer,  inai^much  as  tor  ten  years  he  had  been 
honorary  secretary  of  a  dairy  association,  said  that  whilst  he  did  not 
wish  to  minimise  the  suggestions  made  by  Dr.  Xiven,  he  was  inclined 
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to  think  tbat  they  might  do  a  great  deal  more  hy  eflScient  use  of 
resources  which  they  now  possessed  than  by  asking  for  fresh  legislatioD. 
There  were  unquestionably  directions  in  whieh  legislative  action  w&s 
necessary ;  but,  if  they  could  use  the  resources  they  possessed  more 
eflfectively,  he  ventured  to  think  they  would  put  the  milk  supply  of 
the  country  in  a  more  satisfactory  condition  than  it  was  in  at  tho 
present  time.  He  must  at  the  same  time  add  that  many  of  them 
somewhat  under-rated  the  enormous  iraproFeraent  that  had  been 
mzide  within  the  last  year  or  so  in  protecting  the  milk  supply  of  cows. 
Those  who  were  most  interested  in  this  question  of  the  milk  supply 
were  urban  authorities  and  districts.  They  it  was,  who  were  most 
menaced  by  the  dangers  of  an  infected  milk  supply.  They  too  could 
most  effectively  supply  the  remedy  required.  That  remedy  was 
pressure  upon  the  milk  suppliers.  The  papers  that  had  been  read 
show^ed,  he  thought,  very  clearly  that  the  resources  which  they  at 
present  possessed,  were  adequate  to  protect  the  public  not  only  from 
constitutional  disease  like  tuberculosis,  but  from  other  diseases, 
especiaDy  enteric  fever,  of  which  milk  was  largely  the  possible 
medium.  When  it  was  suggested  that  large  administrative  powers 
should  be  placed  in  the  hands  of  sanitary  authorities  for  the  super- 
vision of  cow* sheds  and  of  dairy  farms,  he  was  afraid  that  many  of 
those  who  made  such  suggestions  forgot  who  were  the  administrators 
that  were  to  be  called  upon  to  exercise  those  powers.  They  were 
very  lai'gely  the  persons  who  were  primarily  affected,  namely,  the 
milk-suppliers  themselves,  and  nntil  pressure  could  be  brought  to 
bear  upon  these  authorities,  upon  the  individuals  of  whom  they  were 
80  largely  composed,  it  was  no  use  asking  for  fresh  powers  because 
they  would  be  as  httle  exercised  as  they  frequently  were  at  the 
present  time.  He  ventured  to  think  that  what  was  necessary  could 
De  done  within  the  limits  of  the  present  powers  possessed  by  urban 
boards,  that  was  to  say  by  doing  what  Dr.  Scurfield  had  suggested, 
and  what  was  done  in  Amsterdam,  and  other  places  on  the  Continent, 
namely,  to  give  publicity  to  those  milk  suppliers  who  supplied  an 
article  not  only  free  from  danger  of  contamination,  but  commercially 
worth  what  was  asked  for  it.  In  Engbind  they  advertised  one  class 
in  the  shape  of  the  reports  that  the  newspapers  gave  of  convictions 
for  adulterated  milk,  but  not  so  effectively  as  it  was  done  in  France, 
where  the  adulterator  was  forced  to  pay  for  the  cost  of  advertising 
his  own  conviction.  Why  should  not  the  urban  authority  supply 
the  public  with  the  results  of  an  examination  of  the  milk  of  all 
purveyors  and  the  conditions  under  which  it  was  supplied  ?  Sooner 
or  later  tbe  milk  business  would  proceed  in  the  direction  in  which  it 
was  now  moving,  that  was  of  falling  into  the  bands  of  large  and  well- 
organised  companies,  that  could  afford  to  take  the  necessary  pre- 
cautiona  to  protect  the  public. 

Br,  M.  K.  EoBiKSOiT  (M.O.H,,  East  Kent)  said  that  at  a  Sanitary 
Congress  they  got  able  papers  read,  which  generally  led  to  the 
proposing  of  some  resolution  in  favour  of  new  legislation.  He  qnite 
agreed  with  Dr.  Bond  in  thinking  they  were  apt  to  forget  that 
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existing  powers  were  not  being  put  into  operation.  ETery  examp] 
of  disease  spread  by  milk  was  a  lesBon  to  the  dis«triet  authority  whei 
it  occurred,  and  to  those  dairymen  who  might  be  members  of  si 
authority^  The  members  of  these  bodies  when  convinced  of  the 
necessity  were  the  tirst  to  want  improvement  and  see  their  byree  and 
cows  w^ere  healthy.  Publicity  should  be  given  to  ejcamples  of  milk 
which  conveyed  disease.  He  thought  that  through  the  press  the  public 
would  begin  to  interest  themselvea  in  the  question,  and  demand 
know  the  kind  of  dairies  from  which  they  were  supplied,  alaa' 
whether  the  cows  were  healthy.  He  was  advising  those  who  took 
milk  in  towns  to  ride  out  on  their  bicycles  and  look  at  the  water 
supply  provided  for  cows.  They  might  do  the  same  in  respect  to 
milk  supply,  and  see  how  far  cows  were  kept  in  a  cleanly  condition, 
and  the  byres  also.  He  had  himself  in  the  course  of  his  enquiries 
come  across  dairymen  with  incipient  disease  upon  them,  and  at  the 
same  time  engaged  in  milkiDg  cows.  Only  a  fortnight  ago  he  found 
fifteen  people  s^truck  down  with  typhoid  fever.  It  was  an  outbreak 
which  from  its  simultaneous  character  and  absence  of  other  causes 
he  knew  to  be  due  probably  to  milk  or  water.  On  investigation  he 
found  that  tlie  milkman  himself  hnd  been  suffering  from  typhoid 
diarrhcea,  and  that  the  fact  had  been  entirely  unknown  to  his 
employer.  The  result  of  representations  was  that  the  man  had  to 
retire  from  the  ofBce  of  milkman  and  milk-carrier  until  he  was*  better. 
Under  circumstances  such  as  these  it  was  very  easy  for  typhoid  to  be 
conveyed.  Better  inspection  of  cows  and  dairies  was  required,  more 
stringent  enforcement  of  existing  law,  and  gi^ater  publicity  should  be 
given  to  the  numerous  instances  recorded  of  miik-conveved  disease. 

Lieut.'Greneral  Pmelps  (Birmingham)  thought  they  were  much 
indebted  to  the  gentlemen  who  had  read  these  two  papers.  All 
would  agree  with  them  as  to  the  ejctreme  danger  to  which  the  public 
were  exposed  both  in  the  matter  of  meat  and  in  tlie  matter  of  milk. 
There  was  one  matter  with  regard  to  teytinc^  which  he  should  like  to 
touch  upon.  Br.  Scurfield  said  there  should  be  a  compariaoii  with  a 
sealed  sample.  He  believed  it  was  the  fact  that  there  was  a  great 
difference  between  the  milk  first  drawn  from  the  udder  and  the  Jast 
milk  drawn.  That  being  so,  he  thought  there  was  some  risk  of  error 
creeping  in,  if  the  milk  was  taken  at  the  beginning  or  at  the  end  of 
the  milking.  Something  should  be  done  to  make  sure  that  the  test 
was  more  accurate.  With  regard  to  the  certificate  of  the  veterinary 
surgeon  there  set^medto  be  excesHive  difliculty  in  ascertaining  whether 
the  carcase  was  infected  by  tubercle  or  not.  Some  time  ago  a  restric- 
tion wa.s  put  upon  the  importation  of  cattle  from  America,  and  ha  bad 
heard  it  stated  publicly  that  at  Deptford,  where  the  animals  were 
received,  the  American  Government  was  represented  by  a  veterinary 
enrgeon,  and  the  English  Government  by  another*  In  every  case 
w^here  the  English  veterinary  surgeon  pronounced  the  carcase  to  be 
infected  by  tubercle  the  American  pronounced  it  to  be  absolutely  free. 
I^  the  qneation  came  in,  "where  doctors  differ.''  The  question  of 
heredity  was  one  of  great  difficulty.     Calves  readily  contracted  the 
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disen^e.  But  the  incybating  period  took  a  long  time  before  full 
developineiit  was  reiiched*  These  things  showed  the  extreme 
difficulty  of  the  i]uestioti,  also  that  all  bovine  products  were  liable  to 
the  same  risk»  and  possibly  even  lymph  to  be  used  for  vaccination. 

Dr.  Bond  cordially  agreed  with  Lieutenant-Greneral  Phelps  in 
asking  that  every  precaution  should  be  taken  to  en§ure  the  safety  of 
Ijinph  used  for  vaccioation. 

The  CitATiiMAN  :  Aa  Chairman  I  must  exercise  my  right  of  vetoing 
the  rider. 

Mr,  Councillor  Wiibatusy,  .LP.  (Carlisle),  held  that  they  had 
ample  legislation  to  deal  with  this  matter  themselves.  What  they 
wanted  was  that  one  genera!  system  of  regulations  should  be  actually 
enforced.  Instead  of  advocating  larger  powers  they  should  direct  the 
influence  of  the  meeting  to  the  thorough  enforcement  of  the  powers 
that  existed.  They  in  Carlisle  had  practically  adopted  all  the 
regulations  of  the  Royal  Commission,  as  far  as  they  were  suitable  to 
their  requirements,  and  so  far  they  worked  admirably.  Among  other 
things  they  had  appointed  a  veterinary  surgeon  as  inspector.  He 
thought  they  ought  to  prohibit  and  eliminate  all  cow  byres  that  were 
in  unsuitable  positions  irrespective  of  internal  air  space. 

Mr.  Baillie  Dick  (Grlasgow)  pointed  out  that  the  municipal  and 
general  hospitals  and  intirmariea  in  the  city  of  Glasgow  had  agreed 
that  they  would  not  accept  milk  from  any  dairy  unless  the  cows 
therein  had  been  submitted  to  the  tuberculosis  test  and  successfully 
proved  to  be  free  from  tubercle.  In  this  way  they  sought  to  creatie 
public  opinion.  They  had  circulated  a  little  leaflet  warning  people  of 
the  dangers  of  the  situation  and  to  bring  the  public  to  their  side. 
Their  own  veterinary  surgeon  visited  the  hyrea  and  made  a  periodical 
report.  He  could  name  two  dairies  in  Scotland  where  the  owners 
had  for  the  last  three  years  guaranteed  and  tested  every  animal 
admitted  into  their  herds,  and,  if  they  w  ould  not  pass  the  tuberculosis 
test,  they  were  rejected.  The  owners  were  doing  this  on  the 
commercial  ground  tlmt  they  were  able  to  guarantee  the  quality  of 
milk  and  get  a  better  price  for  it.  This,  he  thought,  was  the  first 
beginning  of  steps  being  taken  by  the  farmers  themselves  to  make 
sore  that  tbeir  dairies  were  free  from  infection.  If  they  only 
exActed  a  guaranteed  pure  supply  for  their  hospitals,  it  would  go  a 
long  way  tow^ards  making  the  thing  universal. 

Mr.  Macintyrk  (KuncornK  as  a  farmer  who  had  sent  milk  to 
Manchester  for  tiiteen  years,  as  supplier  and  distrihuter,  pointed  out 
that  the  question  had  not  been  answered  as  to  what  was  done  with 
the  cows  when  they  had  been  condemned.  He  had  every  reason  to 
believe  that  a  great  many  of  these  cows  were  bought  up  by  dealers, 
sent  into  the  market  and  sold  by  public  auction  to  go  bock  again  irif/i 


jm^ 


558 


OK  TTBiaitCrLOrB  MIAT  AND  HIL£. 


the  dairies  and  send  milk  into  the  towns.  Some  means  ought  surely 
be  de™ed  to  stop  that.  The  publication  of  the  names  of  those  wlio 
sent  ft  good  supply  of  milk  into  the  towns,  he  thought,  an  excellent 
idea*  The  names  of  the  delinquents,  those  who  supplied  bad  milk, 
were  made  pubhc,  but  not  of  those  who  kept  good  dairies*;.  He  him- 
self tkrniahed  in  some  way  an  instance  in  point.  He  quarrelled  witli 
his  milkman  and  the  man  thought  to  pnoish  him  by  sending  for  the 
Superintendent  of  Police  to  try  a  sample  of  his  milk.  He  had  an 
intimation  from  the  Superintendent  to  say  that  he  had  samples  of 
milk  taken  from  his  dairy  and  that  he  could  have  one  of  them  if  he 
wished.  He  ^Tote  back  to  say  he  did  not  intend  to  take  advantage 
of  the  sample  as  he  vras  perfectly  satisfied  that  the  milk  was  un- 
adulterated. But  he  asked  if  he  could,  by  payment,  have  a  copy  of 
the  analysis  for  his  own  satisfaction.  In  return  he  got  a  polite  note 
to  say  that  tlie  rules  of  otBce  would  not  permit  of  that.  So  he  could 
not  learn  how  his  milk  stood  the  test.  He  supposed  that  no  one  else 
couJd  obtain  such  information  either.  Let  him  refer  to  the  cubic 
space  of  dairy  cows.  He  l>e!onged  to  the  Kural  District  Council  of 
Kuncorn.  Some  time  ago  they  had  an  intimation  from  the  Local 
Government  Board  that  800  cubic  feet  would  be  necessary  for  every 
cow.  Their  Council  was  largely  composed  of  large  dairy  farmers. 
They  considered  800  feet  a  ridiculous  space  for  each  cow  and  tried  to 
induce  the  Local  Government  Board  to  reduce  it.  They  found  that 
some  Grovernment  sheddiogs  gave  only  400  feet  for  their  cows.  So 
they  decided  upon  450  feet  as  a  fair  compromise.  He  should  like  to 
know  what  waa  the  average  of  the  Kingdom  for  air  space  for  each 
animal.  So  far  as  his  Council  were  able  to  ascertain,  they  found  000 
feet  to  be  above  the  average. 

Dr.  M<X)RE  (Liverpool)  replied  to  the  assertion  of  Lieut.-General 
Phelps  that  there  had  been  a  difference  of  opinion  between  the 
English  veterinary  inspector  at  Deptford  and  the  representative  of  the 
United  States  in  reference  to  disease  found  in  aniuials.  He  belit-ved 
be  was  correct  in  saving  that  the  difference  wjis  not  in  the  point 
iiuggested,  but  as  to  whether  or  not  the  carcasses  of  various  animaJs 
slaughtered  exhibited  traces  of  epidemic  pi  euro-pneumonia. 

Dr*  Symons  (M.OJl.,  Bath)  asked  whether  any  local  authority  h^d 
been  able  to  enforce  the  tuberculin  test,  if  this  was  the  only  satisfactory 
test,  most  authorities  would  be  helpless  for  some  time.  Similarly 
with  regard  to  the  detection  of  tubercle  bacilli  in  milk,  if  experiments 
on  living  animals  were  the  only  satisfactoiy  ujeans  of  demonstmting 
the  presence  of  these  bacilli  in  milk,  there  was  another  great 
difficulty  in  the  way  of  exercising  proper  control  of  the  milk  supply 
locally.  He  had  recently  inspected  all  the  cows  in  Bath  with  a 
veterinary  surgeon,  Mr.  Welch,  and  they  had  felt  that  uitbout 
tubercnUn  experiments  on  living  animals  the  results  of  their  inspec- 
tion were  less  valuable  than  they  would  have  been  with  these 
accessories,  although  they  were  able  to  do  a  great  deal  to  improve 
the  conditions  under  which  cows  were  kept.    The  capacity  of  the 
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cowsheds  of  Bath  was  about  600  cubic  feet  per  cow  and  there  was 
imple  pasture  ground. 

pr.  ScuBFiEiiD  (Sunderland),  in  his  reply  on  the  discussion  in  so  far 

>t>^  it  affected  his  paper,  said  Dr.  Bond  thought  they  did  not  so  much 

»»nt  new  powers  as  to  put  in  force  the  powers  which  they  already  had, 

but  it  seemed  to  him  that  they  wanted  new  powers  in  order  to 

<iompel  the  authorities  to  make  use  of  the  powers  they  now  had.    He 

^^  glad  to  hear  that  Dr.  Bond  approved  of  the  method  of  advertising 

the  results  of  the  analyses  adopted  in  Amsterdam,  in  order  to  keep 

up  a  competition  between  the  suppliers,  as  to  which  of  them  could 

*ypply  the  best  milk.    Lieutenant  General  Phelps  referred  to  the 

"Jfficultj  of  obtaining  a  fair  sample  of  milk  for  reference.    The  farmer 

''ouJd  be  allowed  to  state  in  court  from  which  cow  or  cows  the  sample, 

,«n  which  the  proceedings  were  founded,  was  taken.      Then  the 

'''•pector  would  attend  to  see  the  cow  or  cows  milked  from  start  to 

^nish  and  take  a  sample  from  the  milk  after  it  had  been  well  stirred. 

^f  the  sample  so  taken  corresponded  in  its  analysis  with  the  original 

^"••ttple,  this  would  constitute  a  valid  defence  against  proceedings  for 

•^f  Iteration.      One  speaker  had  asked,  what  a  farmer,  who  volun- 

^ly  went  in  for  the  tuberculin  test,  was  to  do  with  his  reacting 

Animals  ?    He  would  have  to  let  them  go  dry  and  fatten  them  for 

^he  butcher.    The  iact  of  a  cow  having  been  shown  to  react  to  the 

^**berculin  test  did  not  make  it  worse  than  it  was  before.    If  a  cow 

^^  tuberde.  limited  to  the  lungs,  it  would  not  make  the  flesh  unfit 

^^^  food.    The  recent  Royal  Commission  had  given  fairly  full  recom- 

^^Odations  on  this  point.     Most  of  the  reacting  animals  would  p:o 

^  the  butcher.     It  might  be  that  some  of  the  reacting  animals  m  ould 

So  to  other  dairy  farms,  which  would  simply  mean  the  addition  of 

^^e  niore  reacting  animal  to  a  stock,  of  which  probably  40  per  cent. 

2*^Ould  react  if  tested.     Such  a  possibility  did  not  interfere  with  the 

J^^^  that  it  was  a  great  gain  to  have  a  number  of  farmers  owning 

'^rds  entirely  free  from  tuberculosis,  setting  the  example,  and  pre- 

?^^<Xting  the  spread  of  tuberculosis  in  their  own  herds,     it  was  well 

^^Own  that  the  danger  from  the  meat  was  infinitely  less  than  the 

?^»^ger  from  the  milk.     One  of  the  resolutions  now  proposed  by  Dr. 

"^iven  was  almost  identical  with  a  resolution  passed  by  the  Congress 

?^  tJie  Institute  two  years  ago  at  Newcastle.     Another  of  the  reso- 

^^^ons  passed  two  years  ago  was  that  every  cow  that  was  tested  and 

^^^nd  to  react  to  the  tuberculin  test  should  be  branded.    It  was 

^^itainly  advisable  that  cattle  which  reacted  should  not  be  sold  except 

^^  "ttie  butcher,  and  the  only  way  to  secure  this  was  to  have  the  re- 

^^^ing animals  branded,  and  to  impose  a  penalty  on  anyone  selling  such 

^-^inuds  except  for  slaughter.     He  was  glad  to  hear  that  the  public 

^^^«titation8  of  Glasgow  had  taken  up  the  question  of  getting  milk 

•^pp  tested   herds.     The  Fever  Hospital  in   Sunderland   was,  he 

^^Ueved,  the  first  institution  to  do  this.     In  answer  to  the  question 

^boot  air  space  it  was  well  known  that  the  amount  required  by  bye- 

J*ws  in  force  in  different  parts  of  the  country  varied  very  much.    He 

'^Keved  it  was  360  feet  in  the  county  of  Ayr  where  there  was  a 
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is  to  prepare  the  rising  generation  for  complete  living,  by  incul- 
cating that  right  knowledge  which  must  precede  a  rational  life, 
and  so  raise  the  national  standard  of  commercial  and  industrial 
efiieiency.  It  is  this  '^ right  knowledge'*  which,  while  guiding 
children  to  a  higher  lev*d  of  civic  duty,  an<l  fitting  them  for  the 
future  responsihilities  of  parent-hood,  will  lay  the  foundations  of 
a  w'iiolesomi!,  intelligent  pubhc  opinion. 

Experience  teaches,  anil  the  statistics  of  the  last  half  centnr}* 
go  far  to  prove,  that  the  main  causes  of  the  varying  health 
conditions  of  a  population  are  impurities  of  water,  foul  air,  dirt 
and  poi:aouous  dust,  zymotic  infection,  overcrowded  dwellings, 
ijn]>erfect  drainage,  and  last,  but  not  least,  mismanagement  of 
children ;  and  that  these  pernicious  influences  can  be  controlled 
by  individuals  and  corporate  bodies,  though  progress  is  seriously 
impeded  by  the  prevalent  ignorance  of,  or  indifTerenee  to,  the 
subject  of  sanitary  reform.  It  would  seem,  therefore,  that 
a  sound  knowlerlge  of  the  elements  of  hygiene  (personal,  do- 
mestic, and  public)  shoidd,  and  would,  constitute  an  important 
item  in  the  training  of  our  children,  since  again  experience 
shows  tliat  enhghtenment,  not  coercion,  is  the  only  satis- 
factory resource  to  effectually  remedy  the  results  of  widespread 
ignorance,  Peopk-  cannot  be  forced  into  a  new  road,  even 
though  it  be  the  right  one ;  but,  to  paraphrase  Horace  Mann's 
picturescpie  simile — *'thc  avenue  must  be  hung  with  the  starry 
lights  of  knowledge,  to  show  the  ignorant  not  only  thi?  direction 
of  the  course*  to  tlie  goal  of  prosperity  and  health,  but  the 
beauty  and  ]>Ieasnre  of  the  way  that  leads  to  it" 

After  noting  that  the  Privy  Council  Committee  on  Education 
express  satisfaction  in  their  189 (J-7  Report,  at  the  increasing 
iitteution  being  paid  to  ""^  those  homely,  but  withal  scientific 
lessons,  which  best  arouse  tlie  interest  of  the  chihlren,  because 
they  are  nearer  to  their  personal  experience  of  daily  needs,  and 
to  the  actual  circumstances  of  their  life,'*  a  reasonable  expecta- 
tion is  raised  of  finding  a  prominent  position  assigned  to  this 
subject  in  the  latest  Codes,  and  that  no  exertions  arc  spared  in 
promoting  the  spread  of  sanitary  knowledge  in  elementary 
schools.  The  outcome  of  some  recent  enquiries  instituted  with 
a  view  to  testing  the  accuracy  of  this  ileductiou  is  collected  iu 
the  following  notes,  and  is  somewhat  disappointing  in  its  tenoun 

According  to  the  latest  returns,  accommodation  is  pmvided 
in  the  l!f>,l>57  elementary  schools  in  England  and  Wales,  for 
one-sixth  of  the  population,  r'.t?,,  ti, 220, 158  children ;  5,509,845 
lumu's  are  found  ou  the  school  registers ;  with  an  average 
atteudanco  of  81*5  per  cent.,  equal  to  4,489,043.  In  all  these 
schools  the  teaching  of  four  subjects  is  ohligatory,  viz.,  reading, 
writing,  arithmetic,  needlework  for  girls  and  drawling  for  boys- 
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To  coniplete  the  grant-earning  curriculum,  choice  is  allowed  of 
two  out  of  ten  optional  "class"  subjects  (singiuir,  recitation, 
drawing,  English,  geogniph}%  elementary  science,  history, 
needlework,  und  domestic  economy,  which  includes  the  laws  of 
health,  and  is  hmited  to  girls)  :  and,  for  individual  children  in 
the  upper  classes  of  the  school,  selection  may  be  made  from 
twenty-five  **  specific  *'  subjects,  including  algebra,  mechanics, 
chemistr}%  physics,  Latin,  French,  shorthandj  book-keeping, 
domestic  economy,  cookery,  laundry,  and  dairy  work  for  girls, 
cottage  gardening  and  manual  instruction  for  hoys,  hygiene  for 
both  sexes.  Each  cliild  presented  for  exan^ination  in  "class" 
subjects  can,  if  successful,  earn  a  graut  of  1/-  to  2/~;  for 
*' specific"  subjects  the  amount  is  variable,  1/-  or  6d.  for  every 
complete  24  hours  (not  less  than  40  or  over  (50).  No  graut  is 
made  for  housewifery,  though  this  is  now  recognised  under  the 
Code  as  a  subject  of  insiruction.  As  a  rule  it  is  left  to  the 
discretion  of  the  individual  teacher  to  settle  what  these 
''^  optional  *'  subjects  shall  be;  **  a  system,"  as  one  of  IL  M* 
Inspector's  writes,  **  which  will  hardly  stand  the  test  of  critical 
investigation  from  ai\  educational  point  of  view;  should  not,** 
he  asks,  "  the  subjects  taught  be  settled  by  a  consideration  of 
what  is  best  for  the  children  and  by  nothing  else?  " 

To  those  unversed  in  the  intricacies  of  the  existing  educa- 
tional code,  it  may  be  well  to  explain  that  instruction  in  the 
laws  of  health  need  not  necessarily  be,  and,  indeed,  is  not  con- 
fined to  the  subject  of  **  hygiene,"  as  it  figures  in  the  Codes  of 
Elementary  Day  and  Evening  Continuation  Schools,  but 

{A)  "  Class  object "  lessons  on  materials  used  for  food  can 
be  and  are  given  even  in  Standards  L  and  II.;  while  in  Stan- 
dan  I  IJL  teaching  on  the  chief  materials  used  in  clothing  and 
washing  is  optionaL 

(B)  Children  in  Standards  IV, — VII.  can  receive  elementary 
theoretical  instruction  on  the  nutritive  value  and  function  of 
food  ;  the  skin  and  personal  cleaulines.s  ;  the  dwelling — its  ven- 
tilation, cleansing,  &c.  ;  rules  for  healthy  living,  and  so  forth ; 
these  last  being  classified  as  **  domestic  economy  "  and  confined 
to  girls  only. 

(C)  Under  the  head  of  **  elementary  science'*  (when  both 
Bexes  are  equally  eligible  for  instruction)  nine  alternative 
courses  are  carried  on,  principally  by  experiment,  and  the 
exercise  of  the  children's  own  powers  of  observation ;  animal 
piiysiology  and  chemistry  being  included.  In  the  s^iecimen 
course,  given  in  the  Day  School  Code,  1897^ — 98,  it  is  suggested 
that  the  teacliing  on  (a)  simple  cliemical  laws  should  show 
their  application  to  common  life;  on  (Ij)  the  outlines  of  physi- 
ology, their  bearings  on  health  and  work  ;  while  (c)  stress  is 
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liiid  oil  the  vvUflnin  of  employing,  as  familiar  illustrations  of 
applied  science,  the  dwelling,  fo^jd,  warming,  &c, 

(B)  **  Domestic  science  and  hygiene  "  is  a  new  **  specific  '* 
subject  introduced  in  the  Code  of  1897 — 98  for  individiial 
chilcb^n  in  the  upjier  itandards.  ''The  lessons  deal  with  the 
srience  underlying  many  of  the  rules  and  operations  of  the 
household,  and  aim  at  presenting  the  facts  connected  with  the 
subject  of  domestic  economy  upon  a  reasonable  basis^  thus 
training  the  scholai*s  to  observe  critically,  to  think  accurately, 
and  to  form  correct  judgments " ;  all  which  pre-supposes  con- 
sidenible  intellectual  developiuent. 

{K)  Again,  in  the  long  list  of  science  subjects  to  be  found  in 
the  Evening  Continuation  School  Code,  1897-8,  excellent 
optional  schemes  of  instruction  covering  much  of  the  desired 
ground  are  to  be  found  in  the  "  Science  of  Common  Things  ** ; 
the  two  alternative  schemes  for  **  Hygiene  " ;  or,  under  the 
heads  of  ^'Miscellaneous  Subjects,"  and  "Domestic  Economy"; 
consequently  valuable  teaching  in  varions  brandies  of  sanitation 
can  be  given  throughout  our  elementary  scho*>ls  under  cover  of 
one  ur  other  of  the  above-mentioned  "class"  or  "specific" 
optioiuil  subjects. 

It  would  appear  from  the  figures  available  in  a  recently 
l»nhlfshed  Re]iort  of  the  Education  Department,  that  the 
total  number  of  departments  in  which  scholars  were  examined 
in  "  class "  subjects  in  18^H"7  was  23,080 ;  Geography  was 
taken  in  ltv*i4l!,  English  in  14,28i>,  Object  Lessons  in  8,321, 
or  M  per  cent,,  Elementarv'  Science  in  2,617,  or  11 '3  per  cent,, 
and  Domestic  Eciuiomy  in  t»33,  or  rattier  less  than  2|  j>er  cent., 
this  propr>rtion  being  well  exemplified  in  tlie  following  extract 
from  a  table  t>nl)lished  in  the  Report  alluded  to  above  : — 


Cotinty  or  Town. 


No.  of 
tksboolfl. 


No.  of 
Scbol»», 


Bedfordahir©   ...     153 
Dorsetshire  ......     278 

Norfolk... 497 


LoDd'>n  . 

Leedi ., 

Bradfonl   ... 
Shemeld    ... 
SuoderJaDd 
Leicester  ... 


956 
105 
63 
84 
30 
51 


30,374 

35,115 
38.3&6 
738,1^*5 
74  J  68 
39.320 
61,266 
26.206 
37,113 


No.  of  DspftTtUMeitfl  ia  which  Scholara  i 
lla. 


£n|;llBli. 


aclMie^ 


Object 
LemoiMi 


98 

110 

315 

1007 

81 

10 

1»7 

47 

18 


121 

12 

215 

7 

334 

34 

1129 

314 

158 

<t< 

86 

5 

134 

47 

40 

... 

55 

32 

165 

224 

433 

6 

5 

93 

14 

13 


5^ 

M 


6 
5 

iS 
3 

1 
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These  figures,  however,  afford  an  example  of  the  danger  of 
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drawing  conclusions  from  statistics  only.  It  appears  that  under 
some  Boards,  cliildren  are  not  presented  for  examination  in  all 
the  **  Class  *'  snbjccts  taught  in  tiie  Schools ;  either  because  of 
a  disinclination  on  the  i>art  of  the  Authorities  to  comply  with  the 
Government  Reirulations,  or,  as  may  he  the  case  in  wealthy 
towns,  the  amount  of  grant  earned  being  so  nomuial  as  to  be  of 
small  account.  Of  such  teaching  the  Education  Department 
receives  no  official  returns,  in  fact  particulars  could  only  be 
obtained  by  direct  application  to  the  Clerk  of  each  Board; 
consequently  there  is  great  difficulty  in  gauging  the  propor* 
tional  pjpularity  of  "Class*'  or  **  Specific  *  subjects,  or  of  the 
number  of  children  instructed  in  them  respectively*  The 
optimistic  educatiunalist  unhesitatingly  asserts,  theixiforcj  that 
the  teaching  of  sanitary  science  under  one  or  other  of  its 
possible  forms  is  far  more  widespread  than  would  appear  from 
published  statistics.  The  proof  of  this  statement  may  be 
looked  for  in  the  resultant  effects  on  the  national  health  during 
the  next  few  years. 

London  is  well  to  the  front  in  teaching  Domestic  Economy^ 
prfjbably  2Ii  per  cent,  of  the  girls  in  Stantlards  V.,  VL^ 
VII.,  and  Ex.  VII.  (about  10^05t>)  receiving  definite  theoretical 
teaching  therein.  In  181U  the  London  School  Board,  too» 
made  a  splendid  and  still  uniaue  departure  in  the  right 
direction,  by  initiating  Hunsewifery  Centres  (the  number 
of  which  will  shnrtly  be  increased  to  7)  where  first-rate 
instruction,  principally  practical,  is  given  in  the  general 
routine  of  a  day's  work  in  tbe  house  of  a  1  a  bo  n  ring  matu 
eminently  calculated  to  fit  the  girls  to  conduct  their  homes 
creditably  in  tlie  future,  the  methods  being  sound,  and  the 
teachers  equally  able,  highly  qualified,  and  zealous.  These 
classes  are  limited  to  14,  and  are  attended  only  by  girls  in 
Standards  V.^  VI.,  and  VII.,  who  receive  44  half-day  lessons 
a  year ;  the  course  extending  over  3  years,  and  including 
ctiokerv,  laundry,  liousehold  management,  and  home  nursing. 
Should  the  Education  Department  signify  its  approval  of  this 
scheme,  there  is  reason  to  believe  it  would  be  widely  developed ; 
in  so  muck  that  its  originator  looks  forward  to  the  advantages 
being  extended  hi  the  near  future  to  every  girl  above  Standard 
IV.  attending  the  Loudon  Board  Schools,  Upwards  of  38,tN>(> 
mrh  (about  half  the  possible  number)  in  Standards  IV,  and  V- 
leam  practical  cooking  each  year  in  London,  at  160  centres, 
where  non-Board  School  girls  are  permitted  to  attend  on  pay- 
ment of  a  fee  of  4s,  for  "20  hours'  lessons :  the  course  compre- 
hends 22  lessons  in  2  consecutive  years.  About  half  as  many 
pupils  are  to  be  found  at  the  laundry  centres.  In  the  late 
Senior  Chief  Inspector  s  Report  on  the  Metropolitan  Division, 
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1897,  it  is  f^ratlfyiiig  to  read  that  "there  is  a  growing  tendency 
on  the  part  of  thc^  voUintary  schook  to  take  up  domestic 
economy  as  a  Class  subject,  and  to  render  it  practical  by  con- 
necting it  with  cookery  and  laundry  vvork." 

As  examples  of  systems  pursued  by  other  important  Boards, 
it  may  be  noted  that  in  Leeds,  domestic  economy  is  tiiught 
theoretically  in  all  the  girls'  day  schools  in  Standards  V,  and 
VL,  Le,  to  18'3  per  cent,  of  the  total  number  of  girls,  cookery 
only  being  taken  practically.  Physiology'  is  taught  to  **some" 
of  the  boys.  The  former  subject  is  not  popular  in  the  evening 
continuation  schools. 

In  Sheffield  J  a  i>eripatetic  Science  Demonstrator  gives  one 
lesson,  fortnightly  J  of  about  fifty  minutes*  duration,  on  **  Food  :" 
or,  *'The  Dwelling/*  to  girls  in  the  V.  and  higher  Standards, 
Le.fto  16*88  per  cent,  of  the  total  number,  the  lesson  IxMog 
illustmted  experimentally  by  specimens  and  apparatus  carried 
from  school  to  school.  About  1,OOD  girls  attending  evening 
classes  were  instmcted  last  season  in  the  course  described  as 
"  The  Science  of  Common  Things,"  which  includes  natural  and 
artificial  ventilation,  and  **  Some  Common  Adulterations  of 
Food.'*  In  Bradford,  practically  a! I  scholars,  rVe.,  2 7, (KM),  are 
rejiortcd  to  receive  theoretical,  and  about  seventy  fier  cent,  of 
full  time  girls  above  Standard  IV.  experiniental,  instruction 
in  elementary  science  and  domestic  economy;  the  sexes  only 
diverging  in  Standards  VI,  and  VIL,  when  girls  study  washing 
exj>erimentally,  and  boys  work  through  an  admirable  syllabus 
on  drainage  and  refuse  removal. 

These  few  particulars  will  indicate  the  varying  systems  in 
force,  and  the  consequent  difficnlty  of  ]>resenttng  any  definite 
statement  on  the  subject  of  this  paper,  Mrs,  Pillow  writes  in 
her  special  report  on  *^  Domestic  Economy  Teaching  in  England, 
181)6-7,'*  that  *•  excellent  work  in  training  girls  in  one  or  more 
of  the  domestic  sciences,  both  practically  and  theoretically  is 
being  done  under  nearli/  all  tlie  larger,  and  many  of  the  smaller 
school  boards,  as  well  as  in  many  volunt^iry  schools  throughout 
the  country ;  **  doidjtless  she  [ia<l  facts  and  figures  at  her 
disposal  in  support  of  this  opinion,  not  generally  accessible. 

The  result  of  a  calculation,  which,  owhig  to  the  dilBcultj'  of 
obtaining  detailed  figures,  is  only  approximate,  shows  that  rather 
more  than  two  per  cent,  of  the  girls  in  our  elementary  schools 
have  the  opportuuity  of  learning  theoretical  domestic  economy, 
but,  when  boys  are  included,  somewhat  less  than  one  per  cent, 
of  the  total  scholars  appear  to  receive  any  instruction,  even 
theoretical,  in  a  subject  so  important  in  its  bearing  on  their 
future,  and  on  the  national  welfare.  The  impression  resulting 
from  many  interviews  and  considerable   correspondence   with 
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educational  authorities  is,  that  the  subject  of  health  attainment, 
under  the  designation  of  domestic  economy,  or  otlierwise,  is 
certainly  not  a  first  favourite  eitlier  in  elementary  ur  evening 
continuation  schools;  that  perhaps  fifty  per  cent,  of  the  girls 
above  Standard  IV.  receive  a  certain  amount  of  theoretical 
instruction  therein  ;  but,  speaking  generally^  boys  leai'n  nothing 
on  the  subject  at  all,  although  to  many  of  them,  weighty 
responsibilities  in  connection  with  sanitation  will  be  entrusted! 
In  later  life  under  the  existing  system  of  local  government. 
Just  a  few  may  come  under  the  influence  of  masters  such  as  one 
who  writes,  that  '*  he  attaches  tbe  highest  possible  importance 
to  the  matter  of  cleanliness,  ventilation,  &c.,  and  has  provided 
by  means  of  his  object  lesson  scheme  a  course  on  *■  Simple 
Hygiene '  for  each  class ;  constantly  keeping  tlie  great  impor- 
tance of  the  subject  before  his  staff,  and  never  missing  an 
opportunity  of  himeslf  brhiging  it  home  to  the  boys,  so  keenly 
does  he  appreciate  the  matter  from  a  citizenship  point  of  view," 
but  in  the  majority  of  elementary  boys'  schools  the  teaching  of 
hygienic  principles  is  merely  "dragged  in  by  the  heels"  in 
lessons  on  elementary  science. 

Suggestive  of  at  feast  lack  of  enthusiasm,  is  the  fact  that 
although  thf  study  of  hygiene  in  relation  to  school  management 
is  ret|uired  by  the  Educational  Department  of  iill  students  in 
training  colleges,  and  domestic  economy  is  a  compulsory  subject 
in  examination  for  Queen's  Scholarships,  yet  both  are  only 
'*  optional  "*  subjects  for  1st  and  '2nd  year  certificate  examina- 
tions. There  are  abnnt  fifty-live  training  colleges  in  England 
and  Wales,  and  the  result  of  enr|uiries  addressed  to  fifty  of 
these  ^hovv  that  in  ojdy  fifteen  ai^  hygiene  or  domestic  economy 
taken  \\\y  (ext*ept  as  part  of  school  management),  and  then  are 
studied  only  by  about  ,50*5  per  cent,  of  the  1,400  students  at 
these  fifteen  colleges,  all  women.  Taking  the  total  number  of 
training  students  of  both  sexes  as  4,400,  but  lf>'6  per  cent,  of 
the  whole  follow  up  these  subjects  (of  the  2,570  wumen 
students  about  2S'S  |>er  cent).  The  following  extracts  from 
letters  written  by  the  principals  of  several  important  training 
colleges  give  fwid  for  reflection  in  this  connection : — **  I  am 
only  sorry  that  the  Education  Depai^tment  does  not  treat  such 
an  important  subject  with  proper  consideration:  our  stu<lents 
were  taught  and  examined  in  hygiene  when  the  Education 
Department  pennitted  if  Again:  **  Hygiene  is  not  one  of 
the  subjects  selected  for  training  colleges  for  men— I  should 
much  doubt  if  a  single  college  is  paying  any  attention  to  the 
subject ;  or  "  Only  those  students  take  domestic  economy  who, 
through  lack  of  training,  or  other  cause,  are  not  suitable  for  the 
classes  in  Euchd/'     Again  and  again  this  same  remark  recurs : 
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**  Domestic  economy  was  taiii^lit,   but   has   now  given    way  to 

Euclid'" ;  yet,  surely,  if  the  educational  influence  shortly  to  be 
exercised  hy  these  students  is  to  fit  the  rising  generations  for 
*' complete  living,"  tlicy  should  be  zealous  in  the  cause  of  health 
protection,  and  able  instructors  in  the  elementary  trutlis  of 
sanitation. 

In  order  to  arouse  enthusiasm  on  the  subject  among  teachers, 
it  might  not  be  amiss  to  fullow  Belgian  methods.     The  Belgiaii 
Government,    haviuij    recently   decided    that    in    addition    to  j 
learning  what  the   Education   Department  describes  as  "  Les 
Notions  de  T Hygiene/'  all  childi-en  in  elementary  schools  should 
be  imbued  with  a  salutary  horror  of  drunkenness,  its  causes,  and  ' 
consequences,  issued  a  ministerial  circular  in  April  last,  requiring  1 
teachers  to  give  exhaustive  instruction  on  the  subject.    Fmding, 
however,  that  the  majority  were  not  qualified  to  make   these 
lessons  sufficiently  forcible  and  attractive,  the  department  or- 
ganised a  series  of  conferences  during  July,   for  all   teachers, 
conducted  by  experts,  in  order  to  thoroughly  equip  its  staff  for 
this  important  hygienic  departure. 

Among  the  usual  reasons  assigned  for  this  apparent  iudiffe* 
re  nee  are : 

1.  That  owing  to  scbool  life  being  so  short,  it  is  important  to 
select  subjects  of  the  greatest  educational  and  disciplinary  value 
in   developing   the   child's   general   powers;     and    that    early j 
specialisation  is  a  mistake. 

2.  Tlmt  ample  o|>poii:unity  is  afforded  for  a  thorough  study 
of  the  subject  later  on,  in  day  and  evening  continuation  schools, 
technical  educational  schools   and    polyteelmics ;  by   means   of  * 
County   Council   scholarships,    residential  schools  of  domestic 
economy,  &c, 

3.  That  the  necessary  instruction  cannot  be  given  without  a 
properly  fitted  laboratory;  which  is  only  provided  in  a  few  quite 
new  Boar<!  and  some  liigher  grade  scliools. 

4.  That  to  insist  on  the  majority  of  the  girls  devoting  twenty 
lessons  in  two  consecutive  years  to  cookery  even,  is  haixlly 
justifiable,  considering  the  very  Umited  period  of  compulsorj^ 
education;  and  that  the  power  practically  to  apply  the  results 
of  any  hygiene  teaching  worthy  of  the  name  can  only  be 
acquired  by  children  past  the  usual  school  age;  to  insti*uct  them 
in  the  subject  at  nine  or  ten  years  okl  woubl  be  sheer  waste  of 
time  and  nionev* 

In  rejily  to  these  objections ;— (1)  It  appears  to  some^  at 
least,  outside  the  school  world,  that  considered  from  a  national 
standpoint,  those  subjects  are  of  tlie  highest  educational  value 
which  not  onlyeuhance  the  comfort  and  happiness  of  family  life 
but  lead  to  extremely  important  economic  results  in  regard  to 
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the  health,  physiqiic,  and  increased  intelligence  of  the  mas^s  ; 
(2)  Sir  J,  Gorst  has  stated  that  of  600,000  chiklren  found  in 
eieinentarv  schools  between  the  ages  of  ten  and  eleven,  at  least 
500,(X>0  drift  away  from  all  educational  influences  before  the 
age  of  fourteen,  so  that  a  satisfactory  inrrea^e  of  scholars  in  the 
evenin£j  continuation  schools  only  yielded  last  year  a  tot^il  of 
358»(5iMi.  The  number  of  those  who  can  avail  themselves^  too, 
of  the  advantages  of  training  subsenuent  to  school  life  is  very 
limited^  e,g.,  there  are  but  450  Scfjolarships  (tenable  anivually 
for  five  months)  in  the  day  continuation  schools  for  all  London, 
neitlier  do  snch  figui*es  fis  are  available  give  evidence  of  interest 
in  this  subject ;  the  technical  education  classes  on  sick  nursing 
are  popular,  not  so  those  on  hygiene.  Again,  with  a  total 
average  attendance  of  17,021  in  t!ie  London  School  Board 
Evening  Cootinuation  Schools  (1897),  the  average  attendance 
of  scholai*s  at  hygiene  cla^sses  was  only  123,  or  less  than  |  per 
cent.;  (3)  An  extract  from  the  last  report  of  the  Education 
Department  fairly  answers  another  objection  :  "  It  is  impossible 
to  warn  students  too  often  that  complicated  and  elaborate 
apparatus,  hoTvever  perfect  and  ingenious,  are  not  such  im- 
pressive tests  of  good  teaching  as  readiness  of  resourcej  oral  or 
mechanical,  used  to  drive  home,  or  to  illustrate  points  as  they 
occur;  *'  and,  in  reply  to  No.  4,  Mrs,  Pillow's  Report  may  again 
be  quoted,  where  she  speaks  of  the  "  increased  home  comfort, 
higher  morality,  and  improved  bill  of  health  which  must  result 
even  from  a  more  general  practice  of  good  cooking.** 

As  to  atrc* :  the  truths  of  morality  which  are  to  guide  men 
through  litti  are  hnpressed  on  them  as  children  of  very  tender 
years.  Can  good  t*ause  be  shown  why  the  simplest  elements  of 
hygiene  should  not  be  satisfactorily  taught  too,  at  an  early  and 
impressionable  age,  by  means  of  suitable  object  lessons  ?  Many 
teachers,  conscientious  in  all  they  do,  lose  valuable  opportuni- 
ties, because  time,  or  the  age  of  the  scholars,  do  not  permit  an 
exhaustive  or  "scientific'*  tackling  of  the  subject.  Unques- 
tionably such  thorough  instruction  is  eminently  advantageous 
when  feasible,  but  is  it  a  counsel  of  perfection  to  require  that  a 
simple,  short  course  of  instruction  in  Elementary  Hygiene 
should  be  made  a  compulsory  subject,  taught  throughout  oar 
schools,  80  that  none  could  escape  its  influence  t  The  lessons 
should  be  eminently  practical  in  character,  illustrated  by  facts 
familiar  to  the  children,  and  given  equally  to  both  sexes," 
they  should  deal  with  the  general  laws  of  health,  and  the 
influence  upon  it  of  air,  food,  water,  &c. ;  the  precautions  that 
may  be  taken  against  disease,  infectious  and  otherwise ;  special 
instruction  on  the  rearing  of  infants  being  given  to  the  elder 
girls,  and  on  somewhat  more  advanced  sanitation  to  the  elder 
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boys.  Tlie  statistics  quoted  prove  the  futility  of  permitting 
this  to  be  either  a  '*  Class"  or  '* S{:>ecific  *'  subject  (that  is 
optional),  ccrtiinly  nniW  the  general  public  fully  reaUse  the 
intimate  connect  ion  between  bealth,  wealtli,  and  happiness,  and 
that  each  individual  has  his  duties  and  obligations  in  respect  of 
sanitation. 

Were  ratepayers  more  alive  to  their  own  interests — educa- 
tional iinfl  sanitary — it  is  conceivable  they  would  demand,  rtt 
masse,  tliiit  a  ilefinite  proportion  of  the  huge  sum  they  annually 
cnntribnte  for  educational  [mrposes  should  be  used  to  inculcate 
a  practical  knowledge  of  liealth  laws.  Such  teaching  would 
promote  the  i-earing  of  a  race  sound  in  brain  and  body,  so  in- 
ci*easing  the  productive  capacity  of  the  Community,  and 
diniiuishiug  the  outlay  now  incurred  on  account  of  preventable 
ill-heal  til  and  premature  old  age.  It  should  tend  also  to  arousse 
an  intellitrent,  public  spirited  interest  in  sanitary  refonn,  makintj 
for  a  reduction  of  the  rates  yearly  required  to  remedy  the 
insanitary  blunders  of  preceding  generations,  eosnring  thus  a 
satisfactory  return  on  the  Nation's  educational  investment. 

It  is  re]>orted  that  in  New  York  "  a  conspicuous  feature  of 
primary  instruction  is  the  formation  of  habits  that  shall  lead  to 
cleanliness,  temjierauce,  health,  strength,  and  grace,"  Surely 
it  is  well  worth  sustained  ami  organized  efforts  to  secure  that  in 
England  too,  not  only  shall  such  habits  be  farmed,  but  the 
priceless  knowledge  of  health  pi-omotion  and  disease  j>revention 
shall  be  cojnpulsoril^  included  in  the  obligatori^  subjects  of  ele- 
mentary education.  How  can  public  opinion  be  educated  in  a 
knowledge  of  the  conditions  cui  which  pubhc  health  depends 
until  such  a  course  is  adopted?  It  will  indeed  be  satisfact*>ry 
it'  convincing  proofs  be  forthcoming  that  the  statistics  quoted 
above  are  unreliable  and  the  facts  inaccurate ;  that,  in  spite  of 
the  conclusions  reached,  a  sure  foundation  for  future  sanitary 
progress  and  the  development  of  a  vigorous  national  life  is  even 
now  being  laid  Ijy  means  of  our  costly  scheme  of  compulsory 
elementary  education ;  in  any  case,  the  object  of  this  paper 
will  have  been  attained  if  but  a  modicum  of  increased  interest 
be  aroused  in  the  subject,  and  lead  to  certain  eminently  desir- 
able, practical  results. 

In  conclusion,  sincere  thanks  are  due  for  the  cordial  assis- 
tance given  in  the  prosecution  of  these  funftu'tunately  far  from 
exhaustive)  enquiries  by  members  of  several  SchiK>l  Boards  and 
others  in  the  educational  world,  witliout  which  they  would  have 
been  practically  impossible — at  least  unreliable. 
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Mr.  E.  T.  MoBOAN  (Bristol)  as  a  representative  of  a  School  Board 

fully  endorsed  everything  in  Miss  Eavenhill's  paper.     One  point  in 

particular  stmck  him.     He  meant  the  reference  to  the  house-wifery 

classes.    At  Bristol  such  a  class  had  been  established,  following  the 

^  example  of  the  London  Board.     The  children  were  taught  things 

[  appertaining  to  the  duties  of  the  wife  or  daughter  of  a  working  man. 

One  objection  raised  by  some  of  the  teachers  to  this  house-wifery 

class  was  that  it  was  established  for  a  wrong  standard  of  children, 

that  the  subjects  were  not  taken  until  the  children  were  in  the  higher 

standards.    It  was  argued  that  the  children  who  really  required  this 

wrt  of  teaching  were  the  lowest  in  the  social  scale.    In  Bristol  they 

had  a  peripatetic  lecturer  also  who  gave  lessons  on  the  laws  of  health, 

JDustrating  the  effect  of  bad  drainage  and  the  want  of  cleanliness  by 

nK)dels  and  diagrams. 

Dr.  MjLBSHALL  (Coatbridge),  also  a  School  Board  Member,  said  he 

had  always  advocated  largely  the  introduction  of  subjects  of  science 

J^to  the  school  curriculum,  especially  those  relating  to  hygiene.    But 

fortunately  he  had  commonly  to  deal  with  an  unsympathetic 

•odience.      However  they  had  adopted  a  curriculum  tending  to 

Produce  a  healthy  hygienic  condition  in  their  schools.      They  had 

Physical  drill  classes  in  all  their  departments,  from  the  infants  to 

^  highest,  and  for  some  time  they  had  well  regulated  classes  in 

•Jamming.    Much  had  been  done  in  their  neighbourhood  by  means 

^  ambulajice  and  sick-nursing  classes  to  educate  the  people  in  the 

§^€ral  laws  of  health.     But  much  more  might  be  done  in  their 

*  ^l^tch  schools  than  was  done,  as  for  example,  by  the  introduction  06 

^^ort  interesting  articles  on  Hygiene  into  the  various  Beaders,  and 

**®o  by  the  teachers  giving  popular  object  lessons. 

Airs.  E.  Wakefobd  (Bradford)  said  Miss  Eavenhill's  experience, 

^    come  extent,  coincided  with  her  own.     In  the  West  Biding  of 

^^^ksbire  they  were  noted  as  a  house-keeping  folk.     Indeed  the 

^^Viaewives    of    Yorkshire  were  sometimes    cdled   "scrubs."      In 

^^^^dford  they  possessed  several  higher  grade  elementary  schools,  one 

^^h  a  most  extensive  laboratory.    At  these  schools  there  was  a  large 

^^^^ndance  of  middle-class  girls  and  children  of  well-to-do  tradesmen. 

I  *^^  did  not  begrudge  them  anything  they  got,  but  she  did  feel  the 

^^k  of  such  teaching  for  the  poorer  children.     Their  elementary 

^^^nee  lessons  were  supposed  to  cover  a  great  deal  of  domestic 

^^nomy  teaching.     But,  listening  to  a  lesson  on  impurities  in  water 

^Q  noted  that  no  mention  was  made  of  the  simple  precaution  of 

^nning  off  the  water  from  the  lead  pipe  by  the  tap  in  the  morning. 

^hey  laid  great  stress  on  physical  culture  in  Bradford  as  a  theory, 

^d,  to  some  extent  in  practice.     The  girls  must  drill  in  the  open. 

^ut  what  was  the  use  of  this  if  they  were  doing  this  exercise  close 

oy  an  unsealed  water  gully.    She  regretted  to  say  that  teachers  were 

^lant-eaming  articles  still.     Surely  teachers  ought  to  teach  practical 
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saiiitation  and  housewifery.  Of  what  use  is  Euclid  to  working  women 
compared  with  Domestic  Science?  Teach  them  to  make  a  decent 
pudding  to  satisfy  a  working  man.  It  waa  of  far  more  real  value  to 
children  that  they  eliould  understand  how  to  be  healthy  animals^  in 
the  first  place,  than  that  they  should  understand  the  comparative 
value  of  remote  colonies.  There  were  things  more  important  even 
than  vulgar  and  decimal  fractions ► 


Dr.  SoumFiELD  (Sonderland)  aaked  Miss  Eavenliill  to  move  a 
recommendation  to  the  Council  of  the  Institute  to  do  all  they  could 
to  get  elementary  hygiene  included  among  the  subjects  to  be  com- 
pulsorily  taught  in  elementary  schools.  School  Boards  might  to 
»ome  extent  oppose  this,  as  a  knowledge  of  hygiene  would  lead  thft  j 
scholars  to  demand  either  a  large  increase  in  air  space  or  greiiilj| 
improved  methods  of  Yentilation. 


Mr.  W.  JESKiirBO^  Abel  (Nottingham)  believed  that  the  elemen- 
tary echoola  in  the  provinces,  particularly  those  under  the  larger 
boards,  were  doing  a  great  deal  more  in  this  matter  than  might 
seem  from  the  statements  published  from  time  to  time.  In  order 
to  enable  Managers  of  Board  and  Voluntary  Schools  to  do  still. . 
more  they  needed — not  additions  to  compuboiT  subjects^  but  mon  _ 
freedom  of  work.  In  order  to  secure  the  maximum  of  efBcienct 
of  school  work,  payment  by  restilt  should  be  entirely  abolished; 
and,  in  its  place,  a  reasonable  fixed  grant  should  be  paid  to 
schools  satisfying  general  requirements  as  to  extent  and  character 
of  curriculum  and  efficiency  of  work.  He  did  not  think  ihey  should 
go  on  asking  the  Edue^tion  Department  under  existing  conditions,  to 
include  thiii,  that,  and  the  other  additional  compulsory  subjects.  A 
great  deal  of  the  evil  from  which  they  were  now  suffering  had  been 
caused  by  theorists — he  would  not  say  faddists- — urging  their  vanous 
subjects  on  the  Department  without  due  regard  to  the  consequent 
congestion  of  the  School  Time  Tables,  He  advocated  the  appoint- 
ment of  peripatetic  experts  for  the  practical  experimental  teaching  of 
Hygiene,  and  other  science  and  technical  subjects;  and  the  more 
careful  selection  by  teachers  of  limited  groups  of  subjects  best  suited 
to  the  present  and  prospective  needs  of  their  pupils. 


Miss  Alice  Wabmoee  (London)  said  that  excellent  work  was 
being  done  in  the  direction  advocated  by  Miss  Kavenhill,  but  a 
great  deal  remained  to  be  done.  It  was  not  Euclid  that  the  lo\»er 
classes  in  Loudon  wanted,  hut  laundry  work,  cooking,  and  the  simple 
rules  of  hygiene.  All  these  things  a  School  Board  could  give.  There 
was  too  much  cramming  and  so-called  *'  education "  in  the  schools, 
while  tlie  practical  daily  life  wants  o£  the  children  were  too  Httle 
considered.  Boys  most  certainly  ought  to  learn  cookery  and  hygiene, 
and  obviously  the  same  applied  to  girls. 
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B  J^ltk  C.  E.  BiCi  (Headmaster  of  Kmg  Alfred  School,  London) 
oontieiided  thafc  something  more  must  be  doae  to  fit  the  teachers  for 
the  task  oF  teaching  hygiene.  The  teachers  must  have  the  attitude  of 
simplicity  and  the  ability  to  teach  children  to  look  at  things  with 
their  own  eyes.  The  fact  that  in  some  traioing  colleges  Euclid  had 
been  substituted  for  hygiene  showed  that  teachers  were  being 
encouraged  to  look  at  things  through  the  eyes  of  a  per^ion  who  lived 
over  2.000  years  ago,  instead  of  cultivating  their  own  powers  of 
observation.  Hygiene  should  be  one  of  the  most  intensely  interesting 
subjects  taught,  and  so  it  would  be  if  it  were  taught  in  a  common- 
sense  way,  begioniog  with  the  child's  observations  of  his  own 
surroundings.  The  teacher  who  began  the  science  of  bygiene  in  hiA 
own  scbool  room  was  on  the  light  track.  At  present  it  was  taught 
from  books  rather  than  on  the  basis  of  personal  observation.  The 
practical  point  of  view  was  the  point  of  view  that  interested  the  child. 
But  nothing  could  be  done  to  make  hygiene  interesting  or  valuable 
as  long  as  the  training  schools  turned  out  teachers  who  were  bookish 
rather  than  practical. 

Dr.  Cabswell  (Glasgow)  remarked  that  they  used  to  be  brought 
up  in  Scotland  with  the  old  motto  of  "  Early  to  bed,**  and  taught  that 
the  one  thing  needed  to  render  them  good  men  was  to  take  their 
porridge  in  the  morning,  and  learn  the  smaJl  catechism.  So  they  had 
got  into  the  way  of  thinking  that  everything  beyond  that  was  some- 
what of  a  pretence.  But  probably  their  grandmothers  boiled  potatoes, 
baked  them  wholesome  Scotch  bread  and  broth  better  than  the 
modern  girl,  with  her  Board  School  education,  could  do.  He  was 
quite  sure  that  the  modem  young  working  mans  wife  had  got  into 
the  habit  of  going  to  the  grocer's  shop  and  buying  harder  bread— she 
had  forgotten  to  buy  meal — sausages,  and  the  like,  and  she  cooked 
the  sausages,  and  gave  her  husband  cooked  or  fried  sausage  and 
tannin — not  tea.  They  had  had  twenty-five  years  or  so  of  School 
Boards,  and  had  neglected  domestic  economy.  He  had  heard  Sir 
Joseph  Fleming  refer  to  the  danger  that  threatened  the  welfare  of 
the  race  through  cramming  in  schools.  His  owti  special  work  was 
mental  disease;  but  he  was  not  one  of  those  who  believed  that  the 
cramming  in  their  school  children  directly  resulted  in  the  production 
of  insanity.  Facts  did  not  prove  it.  But  what  he  did  believe  was 
that  a  great  amount  of  superficial  education— so  called  education — - 
produced  a  condition  of  mind  that  went  to  contribute  to  the  restless- 
ness  of  mind  that  was  characteristic  of  the  present  age.  Children 
left  school  with  a  knowledge,  here  and  there,  of  different  things  which 
simply  weighted  their  bodies,  and  lead  them  to  read  rubbishy  books. 
If  they  coidd  get  more  hygiene  and  better  diet  in  their  schools,  it 
must  be  at  the  sacriUce  of  some  other  things  which  were  now^  taught 
there, 

Mr8>  SorxHALL  (Binningham)  pleaded  for  the  teaching  of  hygiene 
in  higher  grade  schools.  It  was  done  in  gome  of  the  Birmingham 
girls'  schools  with  great  advantage. 
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It,  By  any  teacher  of  intelligence*  bygiene  might  be  made  one  of  the 
most  interttsting  of  subjects ;  but  the  teaching  must  be  experimental 
and  practical. 

The  resolution  on  being  put  wns  carried  unanimously. 


**  Hygiene  of  School  Life  in  Practice,''  by  Mhs.  I.  White 
Wallis. 

(Member.) 

Hygiene  of  School  Life  in  Practice  is  a  subject  that  has 
hitherto  been  much  neglected.  School  hygiene  has  been  before 
the  public  as  a  theory  for  some  }'ears  now  ainl  one  result  is 
that  architects  and  etigineers^  who  are  practical  people,  con- 
struct almost  |>erfcct  school  buildings  from  a  sanitary  point  of 
view,  and  these  have  helped  materially  towards  tlie  hygiene  of 
schools. 

A  second  result  is,  that  to  encourage  hygiene  in  schools 
the  Science  and  Art  Department  of  South  Kenshigton  gi^ant 
Hygiene  Certificates  to  teachers  on  a  written  examination. 
This  examination  not  being  practical,  nor  based  on  any 
experience  of  life  whatever,  can  be  t^ken  by  any  teacher  of 
average  book  learning  who  gives  fifteen  hours  to  the  subject. 
Consequently  these  examinations  have  had  scarcely  any  effect 
in  promoting  hygiene  in  scliool  life. 

Some  of  these  certificated  teachers  have  frankly  stated  that 
they  have  taken  their  certiticate  mei\ily  to  get  a  higher  salary. 
They  have  also  as  frankly  admitted  that  they  know  nothing 
about  the  construction  of  the  school  building  and  are  not 
expected  to,  because  a  caretaker  (who  has  not  taken  the  cer- 
tihcatc)  h  kept  to  warm  and  ventilate  the  rooms.  As  shewing 
her  inefficiency  on  this  point  one  infant  schoolmistress  in  the 
North- West  district  of  London  calleil  the  caretaker  into  the 
schoolroom  to  open  the  valve  of  a  hot-air  stove  about  which  1 
had  made  some  entpiirles.  The  man  was  sorry  he  could  not 
help  because  as  he  said  he  ventilated  that  particular  room  from 
outside  by  pulling  an  iron  rod  that  hung  clown  the  wall,  and  he 
did  not  know  what  haij|)ened  inside  to  the  stove,  so  he  thought 
he  hud  better  not  touch  it. 

In  another  school  in  the  same  neighbourhood  I  noticed  four 
girls,  terribly  short-sighted,  working  without  glasses ;  and 
another  almost  blind  standing  within  a  yard  of  the  blackboard, 
with  bleared  aud  streaming  eyes  peering  at  the  chalked  figares 
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of  a  li)tig  division  sura,  whicli  she  was  endeavouring  to  copy  on 
to  her  slate.  The  mistress  explained  that  the  four  girls  had 
quite  ordinary  sif^rht  when  they  came  tip  to  her  from  the  Fourth 
SUindard  two  yeari*  before,  and  that  she  liad  done  her  best  for 
all  five  by  brinpng  them  nearer  and  nearer  to  the  blackboard 
every  tei'in*  Tlie  class  room  was  a  large  one  divided  by  a  low 
wmxien  partition,  and  occupied  by  girls  of  the  Fiftti  and  Sixth 
Standard.  The  children  sat  upon  a  tiered  platform  with  their 
backs  to  the  large  windows.  The  workers  could  have  been 
amply  lighted  luid  the  tiesks  been  arranged  so  that  the  light 
could  have  fallen  iijjon  them  from  the  left,  but  as  it  was,  needle 
work,  writing,  and  reading  of  small  j^rint,  had  all  been  done  in 
the  shade  for  over  two  years,  except  when  the  girls  twisted 
their  spines  and  slanted  their  eyes  to  catch  a  glimpse  of  direct 
liglit  over  their  shoulders. 

Mrs.  C.  Ilollanil  h*ts  drawn  attention  to  the  way  in  whidi 
Colic  is  renderetl  computsory  in  Board  Schools*  It  is  a  matter 
of  still  sadder  conviction  to  those  who  are  studying  the  sultject, 
liow,  in  spite  o{  enactments  concerning  cubic  space  and  proper 
lighting,  physical  defects  and  pulmonary  diseases  are  bemg 
de\elopefl  by  almost  all  school  life,  and  this  not  from  want  of 
wise  legislation  upon  tlie  subject,  but  from  lack  of  any  intelligent 
understanding  ot  the  meaning  of  the  laws  enacted. 

Granting  that  advance  has  been  made  in  schord  buildings  in 
construction,  sanitation  and  even  furnishing  during  the  last 
twenty-five  years,  we  are  still  confronted  with  the  fact  that 
hygiene  in  school  life  has  hardly  advanced  one  step  either 
mentally  or  physically. 

As  an  instance  in  physical  matters^sufficient  cubic  space  is 
provided  for  a  certain  number  of  children  in  a  class  room;  the 
construction  is  such  that  the  nwm  may  be  kept  well  ventilated 
without  draught,  yet  from  ignorance  of  the  most  elementary 
laws  of  health,  the  children  are  often  all  huddled  together  at 
one  end  of  the  room,  breathing  on  to  one  anotlier  s  bodies,  while 
the  rest  of  the  alio  ted  space  is  tuken  up  by  the  teacher,  the  desk, 
and  the  blackboard.  If  to  this  bad  arrangement  of  children  is 
added  closed  windows  and  misused  ventilators,  what  can  be  the 
result  but  vitiated  atmosphere  producing  amiBmic  conditions? 
Advance  has  certainly  been  made  in  school  furniture ;  well- 
constructed  forms  and  desks  ai'e  often  to  be  found  in  clasps 
rooms;  but  it  is  still  rare  to  find  children  occupying  seats  that 
fit  them ;  much  attention  is  paid  to  suitably  furnishing  the 
rooms,  but  little  to  tlie  suitable  accommodatiou  of  the  children 
inhabiting  them.  The  result  is,  postures  which  are  mischievous 
to  health,  contracted  chests,  twisted  positions  of  the  spine  and 
eyes  for  many  hours  of  the  day,  during  many  years  of  a  child^s 
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f    life.     Thus  defects  of  ejesight  and  of  lung  capacity  are  forced 
upon  the  children  duriog  the  period  of  their  school  education, 

I  preparing  thein  to  be  physically  incapable  adults. 
In  intellectual  matters  however  the  question  is  still  more 
serious.  Dr.  Sturges  has  shown  that  cases  of  St.  Vitus  Dance 
which  reach  the  hospital  for  sick  chiUlren  are  chiefly  due  to 
**  preparing  for  examinations/'  '^  being  worried  over  lessons,  ' 
and  *^  arithmetic  too  difficult/'  St.  Vitus  Dance  is  a  marked 
physical  indication  of  an  unstrung  nervous  system — a  danger- 
flag  in  fact  which  calls  attention  to  an  unseen  evil  and  often 
procures  for  it  tlie  proper  remedy^  What  we  have  to  fear 
more  is  the  nerve-exhaustion  which  creejjs  subtly  and  slowly 
over  children  whose  intellects  are  being  steadily  overtaxed. 

There  is  uo  need  to  join  in  tlie  cry  of  over-pressure  in 
schools.  Too  much  may  perhaps  be  taiajht^  but  it  is  too  little, 
not  too  much,  that  ts  being  teamed  in  schoolj  considering  the 
large  portion  of  a  child's  life  that  is  swallowed  up  within  the 
class  room  walls.  It  is  not  the  cpiantity  of  instruction  but  the 
manner  in  %vliich  it  is  given  that  constitutes  the  evil  from  a 
hygienic  point  of  view. 

What  is  the  value  of  the  finest  intellectual  instruction  if  the 
child*s  brains  are  not  capable  of  digesting  the  mental  food 
provided  I  What  the  advantage  of  airy  rooms,  if  the  lung 
capacity  is  not  large  enough  to  benefit  by  tliem '?  and  what  the 
use  of  well  constructed  forms  and  desks  if  there  is  no  one 
responsible  for  their  proper  use  by  the  boys  and  girls  who  are 
meant  to  occupy  them  ? 

»  Theories  of  reform  in  school  hygiene  are  matters  of  common 
knowltKlge  to  most  present.  What  will,  1  think,  prove  of 
interest  is  a  short  account  of  the  first  organised  attempt  to  put 
the  theories  as  a  whole  into  practise.  For  this  purpose,  a 
Society  called  the  King  Alfred  School  Society  was  founded 
in  September  of  1807  and  incorporated  in  June  of  this  year. 
By   its  Articles  of    Association   the   Society   pledges  itself  to 

I  educate  in  accordance  with  the  accepted  laws  of  health  under 
proper  medical  advice. 
The  Society  opened  its  first  school  in  Hampstead  at  Easter 
as  a  public  day  school  for  hoys  and  girls  to  afford  evidence  of 
the  well  ascertained  truth  that  children  treated  hygienically 
during  the  period  of  school  education  will  attain  to  competent 

(physical  and  mental  adult  life,  and  as  men  and  women  will 
retain  suppleness  of  muscle,  quickness  of  nerv^e,  elasticity  of 
mind  and  sjiirit. 
The  Hampstead  school  is  governed  by  the  Council  of  the 
School  Society,  to  whom  the  Headmaster  is  responsible  for  the 
hygienic  school  life  of  all  forms,  and  of  the  individual  children 
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composing  them.  This  he  endeavours  to  secure  by  means  of  1 1 
well  selected  staff  of  teachers^  who  take  counsel  and  co-operate  ' 
with  luin  and  who  are  al!  working  towards  a  common  end.  The 
consultations  between  teachers  and  parents,  recommended  hy 
Dr.  Sturges  for  the  prevention  of  insidious  nerve  dise^ises^  are 
^cured  by  holding  frequent  informal  meetings  between  the 
representatives  of  school  and  home,  and  by  making  provision 
for  parents  who  arc  membei's  of  the  Society,  as  weil  as  for 
members  of  the  teaching  profession,  to  form  part  of  the  govern- 
ing^ body  of  the  school. 

It  is  impcfssible  in  practise  to  separate  the  physical  ami 
mental  growtli  of  the  child,  for  all  growth  is  going  on  simul- 
taneously. This  truth  is  recognised  by  the  school  and  acted 
ui>on  in  playground,  workshop,  laboratory,  and  classroom.  For 
example,  both  physical  and  mental  exercise  are  lield  to  he  taken 
by  boys  and  girls  when  sawing  or  planing,  or  in  the  genei'al  use 
of  tools*  Expansion  of  chest,  strength  of  muscle,  quicknei^s  in 
response  of  hand  to  eye,  alertness  of  corrciipiondeuce  between 
sensory  stimulus  and  motor  response,  are  all  being  cultivated 
together.  At  the  same  time  under  the  skilful  guidance  of  the 
trained  teacher,  the  child  is  being  led  to  use  judgment  and 
discrimination  on  the  materials  and  tools  he  employs.  In  the 
workshop  the  child  is  brought  into  contact  with  the  realities  of 
weight,  size,  hardness,  and  friction,  and  the  carpentry  shop  is 
turned  to  account  to  lay  the  foundation  of  real  knowledge  of 
jihysics,  mathematics,  and  geometry.  In  such  instruction  tliere 
is  no  over-pressure  possible.  The  chihl  of  large  capacity  learna 
muclt,  and  the  child  of  smaller  intelligence  may  learn  less,  but 
the  information  I'eaches  tlieir  minds  by  means  of  many  senses 
acting  together,  and  becomes  actual  knowledge,  and  is  gained 
without  strain. 

All  studies  are  carried  on  on  the  same  principle,  that  is,  all 
new  matter  is  based  upon  previous  knowledge  already  digested 
by  the  child  and  actually  forming  part  of  the  substance  of  his 
mental  life. 

Language,  literature,  history,  and  geograpliy  are  carefully 
c(j-ordinated  as  matters  of  study.  They  are  taken  orally  to 
begin  with  and  are  learned  by  the  children  as  far  as  it  is  possible 
by  the  employment  of  their  own  activities.  Books  are  scarcely 
used  by  the  children  during  the  early  years  except  to  verify' 
facts  already  acquired  by  themselves  ;  later,  while  the  senses  are 
being  trained  to  observe  the  surrounding  objects  of  life,  and  the 
child  s  own  thouglits  are  being  brought  to  bear  upon  his 
observations,  the  printed  hook  is  beginning  to  be  desired  by  the 
child  as  a  friendly  help  to  gaining  information  and  the  seeds  of 
new  ideas ;  and  at  last  when  by  knowledge  of  the  life  about 
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him  the  child  is  able  to  value  books  at  their  true  worth  he  has 
both  eyesight  and  appetite  left  with  which  to  enjoy  them. 

The  physiological  truth  is  understood  and  aeted  upon»  that 
the  human  body  is  only  provided  with  a  certain  increasing 
amount  of  nervous  energy^  and  that  if  this  stock  is  exhausted  by 
what  is  generally  called  pliysical  exercise  the  child  has  no  more 
at  hand  to  draw  upon  for  mental  work.  Therefore  in  the  King 
Alfred  Schools  physical  strain  is  not  considered  au  antidote  to 
mental  strain.  Though  the  value  to  health  and  to  character  of 
organised  games  and  variety  of  work  is  not  under-ratod,  yet  the 
whole  of  the  out  of  door  exercise  is  not  taken  in  this  way.  An 
adequate  amount  of  time  is  allowed  each  clay  for  the  free  play 
of  lungs  and  limbs ;  and  alternating  with  the  afternoon  games, 
organised  expeditions  are  taken  with  the  staff  in  garde n^  field,  or 
surrounding  neighbourhood.  During  these  expeditions  habitus 
of  observation,  of  enquiry  and  of  putting  questions  to  nature 
in  the  iorm  of  experiment  are  cultivated,  and  thus  an  elementary 
know  lege  of  chemistry  and  botany  is  acquired  together  with  the 
outlines  of  physical  geograpliy.  It  is  found  that  a  far  larger 
amount  of  class-room  work  can  be  based  upon  such  foundations 
without  mental  strain  than  is  at  all  possible  on  the  old  plan  of 
mere  book  work, 

**Much  grows  in  winter  nights"  says  an  old  Swedish  proverb. 
Mental  digestion  and  assimilation  go  on  then,  and  what  has 
been  learned  handed  over  to  the  involuntary  powers  becomes  a 
part  of  the  mind.  For  this  reason  the  King  Alfred  School 
allows  no  home  lessons  for  young  children  and  stripling  youths. 
Voluntary  evening  occupations  are  provided  for  tbose  whose 
parents  are  not  able  to  regulate  their  children's  leisure,  but  care 
IS  taken  that  no  such  occupation  shall  oppress  the  mind,  which 
requires  daily^  long  periods  of  tmnquility  and  leisure  in  order  to 
maintain  its  elasticity  and  freshness.  A  race  immured  to 
evening  lessons  is  a  bad  omen  for  the  vigour  and  genius  of  tlie 
country. 

To  Ulustrate  the  difficulty  of  awakening  intelligent  ideas  on 
these  matters  one  instance  may  be  cited*  In  Hampstead  diuring 
the  last  six  months  the  School  Society  has  been  w^idely  advo- 
cating the  need  of  hygienic  reform  in  schools,  and  among  other 
things  the  desirability  of  No  Home  Lessons.  This  idea  was 
taken  up   by  one  of  the  schools,   and   used  for  advertisement 

Eurposes  in  these  words:  "Next  term  Form  11 2,  and  U  will 
ave  no  work  to  take  home,  and  therefore  no  books  to  carry  to 
and  fro."  The  dwarfing  effects  of  over-burdened  bodies  may 
become  appareot,  but  how  difficult  it  is  to  make  the  public 
understand  that  overloading  the  brain  is  not  a  condition  of 
developing  but  of  belittling  the  mind. 
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Competitive  and  ^scholarship  examhiations  are  not  worb 
in  the  schools.    All  mental  energy  ex|3ended  is  directed  towi 
the  acquirement  of  knowledge  and  the  accomplishment  of  good 
work.     The  saving  of  worry  and  anxiety  to  both  teachers  aod 
scholars  thus  effected  shows  itself  in  the  vigour  and  joyousoess 
with  which  each  new  difficulty  is  undertaken  and  mast^i 
Progress  is  made  under  these  healthy  conditions  which  prov( 
ahnost  incredible  to  those  only  acquainted  with  the  use  of  the 
old   methods   of  goads   and  rewartls    in    t!ie    paths   of  school 
learning. 

Experience  in  private  teaching  has  again  and  again  proved 
the  excellence  of  education  under  sucTi  hygienic  conaitions, 
by  tlie  ease  w^ith  which  hoys  and  girls,  ana  young  men  and 
women,  have  been  prepared  to  pass  into  public  schools  or  col- 
leges, or  into  the  L  niversities. 

Kecognising  the  fact  that  congregating  children  in  school 
bnildiugs  is  a  source  of  danger  to  public  health,  the  Society 
requires  that  all  parents  shall  at  once  be  apprised  of  any  case 
of  infection  that  enters  the  school.  This  gives  the  home  au 
opportunity  of  guarding  against  any  possibility  of  spreading  the 
disease,  by  preventing  those  who  have  been  exposed  to  infectioD 
from  inadvertently  mixing  with  others  in  private  gatherings  or 
in  public  buildings  or  conveyances. 

In  conclusion  allow  me  to  say^ — if  the  Sanitary  Institute 
would  press  the  need  of  hygienic  reform  in  the  school  life  af 
tlie  English  people,  in  the  manner  that  it  hits  done  in  almost 
every  other  de[)art.meot  of  ci\dl  and  domestic  life  ;  and  if  it 
w^ould  tiike  up  the  subject  in  the  same  spirit  in  w4iich  it 
undertook  the  reformation  of  the  office  of  sanitary  inspectors, 
there  is  little  doubt  that  before  the  century  closes  the  seeds  of 
a  more  rational  education,  conducing  to  the  healthy  development 
of  bodvj  mind,  and  character  of  the  children,  might  be  sown 
throughout  the  kingdom. 

Such  an  education  would  bear  almost  immediate  result  in  a 
well-conditioned,  reasonable-minded,  adult  population,  capable 
of  carrying  out  the  laws  of  wise  hygienic  legislation,  and  of 
profiting  by  the  advantages  of  a  life  of  civilisation. 

■  Lieut*-Gen.  Phelfb  (Birmingham)  described  the  paper  as  one  of 

H  the  most  important  read  before  the  Confess.    Ventilation  was  greatly 

H  mismanaged,  particularly  in  towns.     The  room  in  which  they  were 

H  gathered  was  a  case  in  point.     In  schools,  ventilation,  as  a  rule,  vw 

H  entirely  neglected.     He  knew  of  a  case  in  which  there  wia  a  room 

■  about  sixty  feet  long,  with  class  rooms  of  smaller  size  leading  out  of 
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it.  The  ventilation  was  from  one  room  intxj  the  other,  so  that  the 
foul  air  of  the  first  went  into  the  second,  of  the  fiecond  into  the  third, 
and,  because  they  could  not  have  the  window  opened,  that  was  what 
the  children  had  to  hreathe.  Small-pox  broke  out  and  the  cases  wtm 
restricted  to  the  children  who  used  that  foul  air  receptacle,  the  third 
room.  There  could  not  have  been  a  more  perfect  proof  of  the  &ct 
that  small -pox  was  due  to  insanitatioo.  The  proof  of  that  was  to  be 
found  by  looking  round  at  the  present  time.  There  waa  absolutely  no 
small-por  in  England  now. 


I 


Dr.  J,  F,  J,  SiKEs  (St.  Pancraa)  expressed  regret  that  pointoi 
foreign  to  the  subject  of  debate  should  be  introduced  into  th© 
discussion.  Turning  to  Mrs,  Wallis'a  paper  he  remarked  that  the 
story  of  the  stove  brought  home  the  fact  that  in  nearly  all  their 
Board  Schools  the  architect  had  devised  a  magmfieent  fabric  with 
wonderful  appliances,  and  left  them  tci  caretakers^  and  teachers,  and 
children  who  did  not  know  how  to  use  them.  They  must  educate 
the  educat'Ors.  The  proper  method  of  teaching  hygiene  was  by  object 
lesaons  with  what  already  existed  in  the  schools.  It  only  wanted  the 
tiotts  of  the  teacher  to  grasp  the  practical  application  of  a  scientific 
fact,  and  then  elaborate  upon  it  in  a  manner  as  to  bring  it  home  to 
the  diminutive  intelligence  of  a  small  child.  Medical  officers  of 
health  had  to  enquire  into  the  origin  of  infectious  disease  in  a  form 
that  brought  them  in  close  relalionship  with  schools.  What  was 
needed  was  that  the  medical  ofiicer  of  health  should  have  not  only 
major  diseases  but  minor  ones  also  notified  to  him.  But  at  the 
present  moment  the  medical  officer  had  no  right  to  enter  a  school 
building  unless  he  bad  received  an  actual  complaint  giving  him  such 
reasonable  cause  to  enter,  as  would  enable  him  to  obtain  a  magistrate's 
order  if  one  were  needed.  At  that  moment  his  authority  was 
fighting  a  large  pioneer  girls*  school,  because  the  lady  inspector  could 
not  enter  the  premises.  They  had  novF  a  case  in  the  High  Court  to 
define  what  their  |>o«  ers  were  in  the  entering  of  schools.  The  power 
of  sanitary  authorities  in  regard  to  schools  ought  surely  to  be  equally 
as  great  as  it  was  in  regard  to  workshops.  The  exercise  of  such 
power  would  not  only  give  the  authority  the  control  of  infectious 
diseases,  but  also  the  prevention  of  overcrowding,  and  the  supervision 
of  sanitary  arrangements.  It  would  also  enable  the  medical  oflicer 
with  more  authority  to  give  the  teachers  and  chOdren  information  as 
to  the  proper  means  of  using  the  school.  Even  the  medical  ofiicer  ot* 
a  large  school  hoard  could  not  look  after  the  whole  of  the  schools 
under  his  charge.  The  only  satisfactory  way  was  to  put  power  into 
the  hands  of  the  Sanitary  Authoritiea, 


Mrs.  Wakbfobd  (Bradford)  asked  whether  it  was  reasonable  to 
give  any  man  or  woman  the  care  of  three,  four,  or  five  hundred 
children  for  so  many  hours  a  week,  without  seeing  that  there  was 

1     Pome  guarantee  that   these  children's   physical   welfare   should   be 

ft    looked  alter  with  ordinary  intelligence. 
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Dr.  Stices  proposed  :  *'  Tbat  the  Coancil  of  The  Sanitarr  Institute 
be  recommended  to  represent  in  the  proper  qimrtor  the  neceasity  for 
sanitary  authorities  bavin g  the  same  powers  in  the  case  of  schools  as 
ill  the  case  of  workshops.'* 

Mr.  T,  VtNCiNT  Jack805  (Wolverhampton)  seconded  the  motion, 
and  it  was  carried  unanimously. 

Dr.  Alfbed  Hill  (the  President  of  the  Section)  said  that  in 
pursuance  of  the  suggestion  contained  in  his  address,  that  some  reso- 
lution should  be  passed  with  a  view  of  moving  the  Government  t<» 
enquire  into  the  action  of  food  preservatives,  and  so  set  at  rest 
any  doubts  upon  the  question,  eatabliabing  either  their  innocence 
or  their  harm  fulness,  be  bad  had  the  following  drawn  tip  tor  sub- 
mission to  the  meeting : — "  Tbat  Secition  I.  of  the  Congress  recom- 
mends the  Council  of  The  Sanitary  Institute  to  present  a  memorial 
to  the  proper  authority,  callino;  attention  to  the  recommendations 
of  the  Food  Products  Commission,  and  urges  the  investigation 
by  recogniJ^ed  scientific  authorities  iuto  the  effects  of  preservatives 
upon  health  be  forthwith  set  on  foot,  and  that  a  court  of  reference 
be  estabiished."  This,  he  said,  brought  the  matter  to  a  focus.  They 
might  go  on  for  years  meeting  at  these  congresses  and  discussing 
abstract  questions,  but  what  they  wanted  was  action,  and  prompt 
action,  and  the  resolution  he  proposed  would  be  something  towards 
it.  He  had  no  doubt  the  Council  would  accept  their  suggestion,  and 
would  submit  the  resolution  to  the  proper  quarter. 

Mr.  ViKCBirr  Jackson  seconded  the  resolution,  remarking  that  it 
•would  form  a  pretty  coping  stone  to  the  very  admirable  and  valuable 
address  which  the  chairman  gave  them. 

The  resolution  was  agreed  to. 


'*  Tiie  Decline  in  the  Birih-rate/'  by  Dawson  Wi-LLIams, 
M.D.,  KKCR 

(Fellow.) 

In  a  recent  volume,  to  which  he  gave  a  somewhat  sensational 
title-^^j  ijiwi  tient  la  miptTiorit4  des  A  ntjlo- Saxons — M.  Ed. 
Demolins  discussed  in  a  very  suggestive  way  the  point  of  view 
of  the  average  Englishman  ana  Lowland  Scot  towards  the 
family,  and  the  influence  of  his  domestic  habits  on  the  welfare 
of  himself  and  his  children^  and  on  the  extension  of  British  in- 
riuence  throughout  the  world. 

Shortly  put,  M.  Demolins'  explanation  of  the  superiority  of 
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the  Anglo-Saxon  is  his  want  of  thrift.  He  has  never  accepted 
the  fallacy  embodied  in  the  musty  proverb  that  a  pemiy  saved 
is  a  penny  gained.  On  the  contrary,  he  looks  upon  a  penny 
gained  as  a  i>enny  to  be  spent.  He  lays  it  out  in  better  food, 
better  housing  and  clothing,  in  fact*  in  procuring  that  comfort 
which  is  of  the  essence  of  home.  The  home  then  becomes  t^o  him 
an  iilcal  worth  working  for.  Most  Anglo-Saxons  of  the  agri- 
cultural and  artisan  class  make  inadequate  |>i'ovision  for  okl  age, 
which  is  the  defect  of  the  quality.  The  Frenchman*s  great 
ideal  in  life  is  to  save  money  for  his  old  age;  for  this  end, 
during  the  active  years  of  life,  he  lives  in  a  lioveh  starves  him- 
self and  his  wife,  and  limits  his  family*  The  Anglo-Saxon  is 
as  the  sen'ant  in  the  parable  who  received  five  talents  and 
"went  and  traded  with  the  same  and  made  t!iem  other  five 
talents "  and  was  commended  ;  whereas  the  Frenchman  is  as 
the  servant  who  was  afraid  and  went  and  hid  the  talent  in  the 
earth,  and  was  rebuked  as  **  wicked  and  slothful/' 

The  WTitings  of  some  English  philanthropists  and  social 
reformers  of  various  kinds  who  have  enlarged  upon  the  evils  of 
over-population,  though  they  may  have  failed  of  their  full  effect, 
have  yet  impressed  deeply  upon  the  public  mind  the  idea  that 
the  population  of  Great  Britain  is  increasing  by  leaps  and 
bounds ;  and  that  special  methods  are  requisite  for  dealing  with 
the  difficulties  thus  created  for  present  and  future  generations. 
The  fact  that  the  population  question  in  France  took  a  form 
which  was  the  converse  of  that  which  it  was  supposed  to  present 
in  this  country,  gave  occasion  for  essays  on  the  blessings  of  free 
trade,  or  on  the  immorality  of  the  French.  It  wiis  therefore 
rather  surprising  to  many  in  this  country  to  find  that  the  census 
of  1891  showed  that  there  had  been  a  very  notable  diminution 
in  the  rate  of  increase  in  the  population  of  England  and  Wales. 
The  discovery,  however,  seems  to  have  produced  little  effect  on 
popular  opinion,  in  spite  of  the  fact  that  the  manner  of  its 
revelation  was  not  wanting  in  a  certain  dramatic  suddenness. 

It  is  well-known  that  for  many  statistical  pui-poses,  and  in 
particular  for  the  calculation  of  the  annual  birth-rate  and  death- 
rate,  it  is  the  custom  to  estimate  the  population  in  eacli  year 
which  intervenes  between  the  decennial  taking  of  the  census. 
The  estimation  is  based  upon  the  observed  rate  of  increase 
deduced  from  the  result  of  previous  censuses.  When  the  census 
was  taken  in  181*1  it  was  discovered  that  we  had  been  making 
an  over-estimation  of  our  population  in  England  and  Wales ;  and 
that  w^hereas  the  estimate  expected  an  increase  since  1881  of,  in 
round  numbers,  tlu*ee  million  and  three-quarters,  the  actual 
increase  as  ascertained  by  enumeration,  was  only  just  over  three 
millions. 
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The  pfrowth  of  a  popu!atif>n  is  detemiiiiecl  bv  two  factors — 
(1)  the  balance  between  births  and  deaths;  and  (2)  the  balance 
between  immifrration  and  emigration.  The  decline  in  our  rate 
of  ^owth  has  been  due  to  a  disturbance  of  both  these  balances. 

The  births  were  290,000  below  expectation. 

Emigration  was  412,000  above  expectation. 

The  death-rate  was  lower;  so  that,  in  fact,  the  natural  increase 
on  balance  of  births  and  deaths  ought  to  liave  been  larger* 
Some  legitimate  doubt  may  be  felt  as  to  wiiether  the  increase  of 
emigration  has  been  as  remarkable  as  the  census  figures  would 
appear  to  indicate.  If  they  ai*e  to  be  trnsted,  the  number  was 
600,000  in  the  ten  years  ending  1891,  as  compared  with  1»U,307 
in  the  ten  years  ending  1881,  It  must  be  remembered,  how- 
ever, that  every  person  who  left  the  United  Kingdom  for  places 
outside  Europe  was  counted  as  an  emigrant,  and  that  with 
improved  steamboat  facilities  and  increased  rapidity  of  travel 
the  same  individuals  must  in  not  a  few  instances  have  been 
counted  several  or  many  times.  Es^K^cially  must  this  have  been 
the  case  in  the  Atlantic  steamboat  liners.  It  is  probable,  there- 
ftjre,  that  emigratioti  as  a  factor  in  checking  the  increase  of  the 
population  was  less  effective  than  would  appear  from  the 
statistics.  If  this  be  so,  the  relative  importance  of  the 
diminished  birth-rate  has  even  greater  significance. 

The  age  distribution  of  the  population  of  England  and  Wales, 
as  enumerated  in  1891,  showed  an  alterationj  as  compared  with 
the  previous  returns,  which  was  exceptionally  large  and  pecu- 
liarly significant.  This  noteworthy  feature  was  tlie  great 
decline  in  the  proportion  borne  by  tlie  cliildren  under  ten  years 
of  age  to  tlie  total  population.  The  decline  is  attributed  hy 
the  Kegistrar-General  to  tlie  extremely  low  birth-rate  of  the 
ten  years  1881-90.  During  these  years  tlie  birth-rate  averaged 
annually  only  32-5  per  1,000  living,  whereas  the  averages  in 
the  two  preceding  dccennia  had  been  respectively  35 '2  and 
35 "4,  Since  1890  there  has  been  a  still  further  decline  in  the 
bii-th-rate.  In  1894  it  was  only  29*fi,  in  1895  there  was  a 
sliglit  recovery  to  30*4,  but  this  was  not  maintained  ia  1896^ 
when  the  rate  was  29*7. 


Ywr, 


Btrtb-nt*. 


iNifttli-nie. 


1891 
1892 
18^ 


31*4 
3U-8 


20-2 
191) 
19-2 


If  the  total  population  be  divided  by  sexes  into  those  under 
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25  years,  and  those  over  25  years,  we  find  that  in  the  first  age 
period — under  25  years^there  are  more  males  than  females, 
while  ill  the  second  period — over  25  years— there  are  more 
femaleiii  than  males. 

The  excess  of  males  under  25  is  due  to  the  larger  numhcr 
of  male  birtlis. 

The  excess  of  females  over  25  is  due  in  part 

(1)  tu  the  tiflfeets  of  emigration,  and  in  part 

(2)  to  the  longer  duration  of  female  life  which  leads  to  an 
accumulatiou  of  females  at  the  later  ages. 

Now  it  may  be  here  remarked  incidentally  that  a  female 
at  what  the  Registrar  General  politely  calls  **  a  later  age  '*  is  of 
little  use  so  far  as  increase  of  population  is  concerned,  especially 
If  she  be  unmarried. 

Since  the  prejuiration  of  this  paper  was  commenced  Dr.  May 
(late  M.OJI.  Aston  Manor)  has  published  an  interesting  paper* 
on  the  birth-rate.  In  it  he  gives  a  chart  of  the  annual 
marriage  and  birth-rates  for  England  and  Wales  for  thi^  last 
thirty  vear?^,  which  shows  a  general  parallelism.  It  should  be 
added  that  the  illegitimate  birth-rate  shows  a  slight  decline. 
Dr.  May  com|)ares  the  maiTi age-rates  and  birth-rates  for  the 
20  years,  liS5t>-75  and  lH7il-95  respectively.  In  the  first  |>eriod 
the  average  marriage  rate  was  16*8  per  mille,  in  the  second  15'1 
jx*r  mille,  a  fall  of  10  per  cent. ;  the  average  birth-rate  was  in 
the  first  j>eriod  35*1  per  mille,  and  the  rate  is  now  29'7,afaning 
off  4jf  15  |>er  cent.  He  argues  that  the  decline  of  10  percent,  ia 
the  marriage  rate  for  20  years  will  account  for  a  like  tlecline 
in  the  birth-rate.  This  leaves  a  decline  of  5  per  cent,  in  the 
birth-rate  to  be  otherwise  accounted  for.  U|>on  this  point  he 
remarks  :■ — *•  One  has  not  far  to  seek  to  find  other  and  unnatural 
causes  at  work  to  account  for  this  difference.  There  is  the 
example  of  our  French  neighbours,  among  whom  the  average 
annual  birth-rate  for  the  ten  years  l887-lHy(>  was  22*6,  being 
0*7  higher  than  their  average  annual  death-rate  for  the  same 

?!'riod.  There  has  been  the  teaching  known  as  the  *  Fruits  of 
hilosophy/  in  practical  operation  for  many  years,  and  plenty 
of  object  lessons  in  the  newspapers  as  to  the  frequent  practice 
of  abortion  in  single  and  married  life.  The  registered  deaths 
from  premature  birth  have  risen  steadily  from  14  per  1,^)00  in 
1882  to  li^  in  189fi,  and  the  deaths  from  abortion  and  mis- 
carriage from  6  to  14  per  million  of  tjje  jx^pulation  in  the  last 
ten  years." 

How  far  the  causes  indicated  in  this  paragraph  are  sufficient 
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FAfiT  IT. 
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-D  jLL^auir  fra-  -be   iiyiim*  ir  is  anc  -osj  3>  »t.  bat  tiiefe  woqU 
ssanuy"  aoiMar  *ii  i«;  i  -jrmgxKSBy^  aeLiLaw.  in  the  fecun^ty  of 

In  l^n      J  ■•••»  ^.v»s  if  rwrwncdvie  Joie  {vijdased  292  infints. 

ji  .--yt*-*!   ^,  ^^         «         «        264     „ 

^oa  miar^ar  te-:ine  ji  r^xwoinrr  suj  be  ine  in  ptrt  to  tiie 
"XT  :aa?  ^2l:^  i^-?Fn^^  ia?s  ac  vitick  whasi  marnr  15  now  sook- 
-VTBT  anar  'ima  z^ir^assij^  snee  liiis  woald  probablT  tend  to 
!^naca  zjtt  irrotimim  if  3i»w*>Hiiarrie£  viimen  under  fortv-fire, 
MML  ug'uuiir^  >  jT-acer.  ^peakfn;r  jHUfnllj,  in  the  earlieryein 
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Ii  »  &  niiur  csrbtMB  tjct  that  the  proportioD  of  bichelon  in 
X  ,r"«'st  a-ini>2'  X  sajs  Jecr^aM?^  steadilv,  not  only  during 
■  LT"  I  I.'  *  -  L.-  :  —  I  'ir.'j  :  nt  if'  v  r^  jt  1-  a!  '^.•.  The  Regi>trar- 
■-:■:-;  .:-...-.-  :_.:*r  "'  ■  r .-  .:  rhe  n.-jv.rtr^that 
:.._—•••-  .:'-  n  Lr-  ■  -.-«r  -  '"^  z:  :  :  i  iracle  to  l«>ngcvit}"  than 
*:       ■  :_-    1     "    :-      j.  '  .~      IVd*        r  niarr:a:ii*  ap[>ears  to  l*^' 

T-  -     ---       ->_*-:-•..  :".-i:  \-  :"..  •::-  urban  and  the  rural 

■  :  L  *-    1'  :.i. .  .    :^. ->r..;,  -..  u^-".  ::  :  in  th-  ratio  oxjvctal^"^ 
-  ■-     -    r-.  >--   :  1  -    ---- "-  :.--.l  >.->  :::  •■:■-■  latter  than  in  the  fonnef' 

T-  ■     -  ■-?--^-   .-  V  -   ir  .i.:.  :o:  u'.a::  ::  'v^as  >:\tet.'n  ix^r  cent.,  tk 
r.^L-t        "1:  T^rL.  :•. :  ^jl::-.::,  iuoluiin^r  in  rural  districts  an 

:.r .  ..>>  -"r-ir.  1  .  •  v  inhabitant^,  was  only  3^  |>er  ce"^* 

1      >;r::>.  .   ::-r.:>>-  in  '»h::h  a:rriculrure  i?  the  main  industry • 

r..--.  :•- .  -  it    n  hi-  -Jtnaliy  dei-Iinei.     This  was  the  <^^^' 

1     ...  :.  L  'A'..;^h  :-.u:.t:r<,  an:  the  r-order  counties  of  Hereft»^'| 

.  >..r    ---..r-.  :     i'    in  Linoolnshin.*  and  the  Ea^t  and  Nor^" 

Ki.--f    *t    Yrrkshire:    and   -^    in    Cornwall,    Wiltshire  '^^^'^ 


I:  t'.v  ar^s  0:  the  'jV^pulations  of  town  dwellers  and  ooun^^- 
i  'c'/.-.r-  'r  .-^nirareJ.  it  i-^  found  that  there  is  in  town>  as  co^^  ^ 
.^r.*.!  "^ith  the  oxrntrk-  an  excess  of  jK^^rsons  between  tifteena^ 
:\y.v-ive  Years  of  a^,  that  is  to  say  of  persons  durini^  t' 
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reproductive  period.  At  all  other  offQS  there  is  a  deficiency  in 
town  with  one  significant  exception,  namely,  that  the  proportion 
of  young  chihlreu  under  five  is  not  deficient.  It  is  almost 
exactly  the  same  in  town  and  country, 

If  the  number  of  town  dwellers,  excluding  children,  above 
and  below  forty-five  years  of  age,  be  compared  with  the  number 
of  country  dwellers,  the  disproportion  is  seen  to  be  very  con- 
siderable. 

In  a  million  persons  dwelling  in  towns  177,616  are  over  45. 
In  a  million  jjersons  dwelling  in  the  country  221,317  are 
over  45. 
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In  view  of  the  disproportionate  number  of  town  dwellers  at 
the  reproductive  period  the  number  of  children  under  five  might 
have  been  expected  to  be  higher  in  towns.  As  a  matter  of 
fact  more  infants  are  born  in  towns  than  in  the  country  in 
proportion  to  the  population,  but  the  infant  mortality  in  towns 
IS  so  much  higher  than  in  the  country  that  the  town  excess  of 
births  fails  to  maintain  an  excess  in  proportion  to  the  total 
population. 

The  baneful  influences  of  towns  on  child  life  is  brought  out 
clearly  by  the  age  distrihution  during  the  next  ten  years  of  life. 
As  has  been  said»  there  is  in  townSj  in  spite  of  the  large  number 
of  infants  born,  no  larger  number  of  children  living,  under  five 
years  of  age,  than  in  the  country.     There  are  fewer  children 
betw^een  five  and  ten  year,^  of  age  and  few^er  also  between  ten 
and  fifteen.     The  figures  are  per  million : 

In  towns,  children,  5  to  15  ,,.         ...     224,748 

In  the  country',  children,  5  to  15    ...         ...     237,143 

In  other  words  where  you  iiave  in  a  given  country  population 
100  children  between  5  and  15  in  the  same  population  in  a 
large  town  you  have  only  95. 

The  great  improvements  brought  about  by  public  health 
legislation,  using  that  term  in  its  widest  sense,  nave  affected 
persons  in  adolescence  and  in  early  matiu-ity.  After  35  the 
improvement  is  less  dow^i  to  60  or  65,  and  the  death  rate  of 
infants  (under  1  year)  does  not  show  any  improvement,  but 
rather  the  contrary.  The  average  infant  mortality  per  1,0(X) 
registered   births  was  141'8  in  the  ten  years  1881-90;  it  was 
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150*2  in  tlie  six  succeeding  years  1891-96. 
the  year  1895  than  in  any  year  since  1870. 


It  was   higher  in 


In/ant  mortality  (under  ow<?  i/ear)  per  1,000  registered  birtJig^  and 
death-rate  all  ages  per  1,000  living. 
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The  decrease  in  the  birth-rate  would  appear  to  be  progressive, 
and  whatever  opinion  may  be  thought  most  plausible  as  to  its 
cause,  ought  to  arouse  great-er  interest  iu  the  very  high  mortality 
of  infancy  and  childhood.  Of  deaths  in  infancy  some  are  inevit- 
able, being  due  directly  or  indirectly  to  congenital  feebleness; 
but  others,  and  these  form  by  far  tlie  larger  portion,  are  pre- 
ventable.* In  early  childhood  a  still  larger  part  of  the  high 
mortahty  is  preventable.  Its  causes  are  notorious.  Diseases 
of  the  gastro-intestinal  tract,  classed  mainly  under  the  vague 
and  all  embracing  term,  diarrhoea,  are  responsible  for  a  very 
large  share.  They  might  be  greatly  lessened  by  a  purer  milk 
supply,  and  still  further  reduced  if  other  well-understood  pre* 
cautions  were  taken.  In  the  same  way  it  is  certainly  withiu 
our  power  very  greatly  to  diminish  the  prevalence  of  tuber- 
culosis, which  directly  and  indirectly  is  responsible  for  a  very 
large  mortality,  and  for  much  impaired  health  in  childhooth 
Lastly  we  have  to  look  forward,  probably  to  a  more  distant 
future  when  it  may  be  possible  if  not  to  stamp  out  measles  aud 
whooping  cough,  at  least  to  prevent  ttie  huge  mortahty  which 
these  diseases  now  produce  iu  infancy  and  childhood.  Whe 
these  problems  have  been  seriously  attacked,  and  for  a  succes 
ful  assault  the  co-operation  of  the  public  is  necessar}\  the 
dechning  birth-rate  may,  perhaps,  be  regarded  with  more 
complacency  than  is  now  justifiable. 


*  Sucli  &a  iDfauticide  or  overJaying. 
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**  The  Construction  and  Ventilation  of  Hottse  DrainSy*  by 
Prof.  A.  BosTOOK  Hill,  M.D.,  D.P.H.Camb. 

(Fellow,) 

It  might  at  first  sight  be  thought  that  a  subject  like  this  in 
the  present  stage  of  sanitary  science  had  been  definitely  settled, 
but  as  a  matter  of  fact  we  find  that  on  some  points  authorities 
still  hold  divergent  views.  The  questions  of  amount  of  fall, 
materials  of  pi|>es»  &c.,  no  doubt  are  agreed  upon ;  but  certain 
other  points  give  rise  to  controversy  on  different  forms  of  pro- 
cedure in  different  districts,  I  have  not  the  least  intention  t^» 
occupy  your  time  by  reiterating  those  parts  of  the  subject  upon 
which  all  are  agreed,  but  I  desire  for  a  few  moments  to  call 
attention  to  certain  points,  especially  in  connection  with  what 
are  known  as  compound  dmins,  more  particularly  as  this  sub- 
ject has  had  of  late  a  local  interest.  This  question  of  the 
relation  of  house -drains  to  so-called  compound  drains  and 
sewers  has  been  forced  on  public  attention  by  certain  well- 
known  decisions  of  the  High  Court;  decisions  given  mainly  to 
settle  the  point— what  is  a  drain  and  what  is  a  sewer?  The 
subject  is  of  importance  because  sewers  by  section  13  of  the 
Public  Health  Act  are  vested  in  the  local  authority,  while 
drains  of  course  are  the  property  of  the  private  individuah 

In  the  past,  at  all  events  in  the  Midlands,  it  has  been 
customary  for  the  small  contributory  drains  from  a  row  of 
houses  to  join  a  larger  one  which  connects  with  the  public 
sewer,  .  Most  of  the  difficulties  have  arisen  in  cases  of  this  kind. 
As  ret^ards  the  construction  of  these  drains  the  size  and 
methods  of  disconnection  and  venttlation  are  the  chief  points 
to  be  considered.  As  to  size  of  drains^  the  smallest  which  will 
convey  the  necessary  quantity  of  liquid  is  certainly  best  for 
reasons  of  cleanliness.      From  a  single  house  a  4  in.   pipe  is 
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cither  it  is  maJe  to  discharge  into  the  street  sewer  without  an 
intercepting  trnp  at  all,  ana  connected  witli  a  ventilating  sliaft 
running  up  to  the  roaf  of  one  or  more  houses,  or  else  an  inter- 
ceptint^  trap  is  put  Just  where  it  enters  the  road,  an  air  inlet  as 
in  the  case  of  the  other  traps  hein^  provided,  and  a  ventilating 
shaft  being  taken  from  it  at  or  near  its  highest  point.  In  the 
latter  case  we  ventilate  only  that  part  of  the  sewer  which  is  on 

iirivate  prupertj.     In  the  former  ease  we  utilize  private  property 
"or  the  ventilation  to  some  extent  at  least  of  the  public  sewer. 

Under  this  system,  which  I  regret  to  say  is  becorainr^r  common 
in  many  instances  iu  the  Midlands  in  new  property,  the  foUow- 
inf^  must  of  necessity  occur.  Each  of  tlie  siphons  on  the 
branch-drain  holds  foid  water ;  in  the  case  of  the  bouse  having 
a  water-closet.,  which  is  the  rule  at  the  present  time,  the  trap 
holds  fiecal  matter  as  well.  The  inlet  which  is  on  the  drain 
just  on  the  house  side  of  the  interception  trap,  and  when 
no  water  is  coming  down  may  act  as  such^  becomes  an  outlet 
every  time  a  flusii  of  water  is  sent  down,  and  the  fouled  air, 
which  the  length  of  house  drain  contained,  coupled  with  the 
gas  which  has  been  given  off  by  the  fouled  matters  in  the  trap, 
IS  discharged  into  the  air  in  close  proximity  (in  some  instances 
not  more  tlian  (5  or  7  feet)  to  tlie  back-doors  of  the  houses. 

My  experience  then  is  that  from  these  so-called  inlets,  acting 
f rerpiently  as  outlets,  constant  smells  from  fold  gases  arise ;  and 
I  have  bad  ample  evidence  that  the  tenants  complain  loudly  of 
the  existing  state   of  things.      A  diagram   was   shown  which 

give  an  actual  occurrence  observed  by  a  sarutary  official  in 
irraiugham,  where  the  so-called  inlet  was  being  used  as  an 
outlet,  while  the  flushing  of  the  closet  was  performing  the 
function  of  a  bellows,  and  tims  enabling  the  children  of  the 
cottages  to  amuse  themselves  bj^  utilizing  tlie  soiled  air  from 
the  house-drain  for  the  purpose  of  blowing  up  their  miniature 
lionfire* 

In  a  close  and  crowded  neighbourhood  such  a  condition  of 
things  is  undoubtetUy  bad,  even  if  there  be  no  specifically  con- 
taminated matter  in  the  drains;  but  in  the  case,  say,  of  typhoid 
fever  existing  in  property  rlraincd  in  this  way,  it  seems  to  me 
that  even  if  disinfection  of  stools  had  been  carried  out  in  the  best 
known  possible  way,  there  would  be  considerable  risk  of  further 
dissemination  of  the  disease.  It  is  certainly  undesirable  to  store 
the  sewage  even  for  a  sliort  time  near  premises ;  and  I  ain 
strongly  of  opiniiui  that  the  method  which  I  have  described, 
while  no  doubt  complying  with  the  letter  of  the  law,  induces  a 
state  of  things,  from  the  sanitary  point  of  view,  very  much  worse 
than  the  s3\stem  which  it  lia^  superseded.  I  have  knowu 
instances  where,  to  avoid  the  odours  arising  from  these  so-called 
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inlets  in  front  of  the  intercepting  trap,  tenants  liave  on  their 
own  account  stopped  up  the  openiiia;,  an  J  under  the  circumstaDces, 
in  mj  opinion,  they  are  quite  justified  in  doing  so. 

Closely  connected  with  this  question  is  that  of  the  ventilation 
of  drains  and  sewers.  I  have  been  somewhat  surprised  to  find 
that  many  surveyors  at  the  present  time  are  recommending  the 
ventilation  of  sewers  up  houses  on  private  ground.  Such  s 
proceeding  is — as,  I  believe,  I  have  shown  on  other  occasioni 
— attended  with  considerable  danger  to  health  ;  and  I  wish  to 
enter  here  a  protest  against  a  method  which  I  beh'ere  to  be 
utterly  wrong  in  principle,  and  teuds  to  distract  public  atten- 
tion  from  the  real  source  of  the  nuisance,  and  palliates  an 
evil,  instead  of  removing  it. 

It  is  common  knowledge  that  nearly  all  newly-laid  sewers  on 
the  separate  sj^stem,  if  tliey  be  ventilated  by  ventilators  at  the 
crown  of  the  road,  are,  when  first  put  into  operation  a  nuisance 
to  the  public.  It  is  equally  well  known,  I  believe,  that  the 
cause  of  this  nuisance  is  the  stagnation  of  sewage,  the  deposition 
of  solids  in  some  portion  of  the  sewer,  consequent  putrefaction, 
and  the  prorluction  of  offensive  gases,  so  that  when  a  sewer 
gives  offence  to  the  nose  it  is  a  sign  that  it  is  not  doing  what  it 
was  intended  to  do,  viz.,  ciiTv  fresh  sewage,  which  in  itself  is 
always  inoffensive.  When  this  state  of  things  occurs  the  public  ^i 
demands  that  the  nuisance  be  abated.  Owing  to  tlie  very  largs^^H 
number  of  schemes  wliich  have  been  completed  of  late  in  the^^ 
smaller  towns  and  rural  districts  these  complaints  have  become 
quite  common,  and  tliere  has  been  a  tendency,  which  I  consider 
to  be  unscientific,  to  endeavour  to  ren^ove  the  nuisance  from 
the  nose,  instead  of  removing  the  cause  which  produces  it. 

It  is  no  part  of  my  subject  to-day  to  deal  with  this  question 
as  it  refers  to  public  sewers,  but  I  do  wish  to  take  this  oppor- 
tunity of  entering  my  protest  against  some  of  the  systems  which 
are  otficially  being  carried  out,  and  notably  that  which  instead 
of  preventing  the  formation  of  noxious  gases  tends  to  bottle 
them  up,  and  discharge  them  some  few  feet  above  the  roofs  of 
private  houses.  I  have  on  a  {irevious  occasion  shown  instances 
where,  I  believe,  a  system  similar  to  this  has  been  productive  of 
sufferitig  and  death,  and  I  may  say  that  acting  on  my  advice  in 
a  neighbouring  town,  for  which  I  act  as  medical  officer  of  health, 
all  ventilators  of  sewers  up  private  houses  liave  been  removed 
by  the  Corporation. 

It  is  to  be  regretted  that  in  considering  a  question  of  this 
kind  the  matter  should  be  treated  as  one  belonging  only  to  the 
department  of  the  surveyor.  In  matters  sanitary,  as  in  other 
professional  matters,  no  doubt  there  is  a  tendency  at  the  present 
time  to  specialize  unduly,  but  while  it  is  the  duty  of  the  sanitary 
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engineer  to  formulate  and  carry  out  a  system  for  the  removal 
of  se\va<je  and  waste  waters,  it  is  no  reason  why  the  medical 
side  of  tlie  question  shouhl  be  forgotten,  and  I  maintain  that 
this  can  only  be  definitely  and  [iroperly  settled  by  the  harmonious 
working  of  medical  and  engineering  experts.  In  this  matter 
of  ventilation  of  sewers  it  is  no  doubt  romparativcly  easy  to 
abate  the  nuisance  as  far  as  the  nose  is  concerned,  but  I  think 
in  the  past  we  have  been  too  ready  to  forget  tlie  real  meaning 
of  the  proverb  that  the  remedy  may  be  worse  than  the  disease. 

l_For  ducussion  on  this  paper^  see  page  595,] 


ombined  Drainage :     Its    pro»    and    con.«f/'  bi^  Joseph 
Priestley,  B,A.,  M.a,  D.RH. 

(Fellow), 

ABSTRACT. 

lERE  lias  recently  been  such  difficulty  in  connection  with 
combined  drains,  which  are  '*  sewers  '*  in  the  present  state  of 
the  law%  and  therefore  works  for  which  the  sanitary  authority  is 
liable  as  to  repairing  or  relaying,  owing  to  the  combinations  not 
haiing  received  at  the  time  of  construction  the  forma!  approval, 
sanction,  order,  or  direction  of  the  sanitary  authority  concerned, 
that  there  is  a  tendency  to-day  to  look  askance  at  and  refuse 
all  plans  of  drainage  showing  a  combined  system.  Of  recent 
years,  too,  sanitary  authorities  have  had  to  expend  thousands 
and  thousands  of  jxiunds  upon  combined  drains,  so  that  they  feel 
justified  in  insisting  upon  a  separate,  drain  to  each  house  or 
building.  Such  an  extreme  view  is  unwarranted,  as  all  sani- 
tarians are  agrt^ed  that  a  first  principle  in  drainage  is  to  keep 
the  (brains  as  far  as  possible  outside,  so  that,  in  the  event  of 
defects  in  connection  with  the  drains,  no  harm  shall  result  to 
the  occupiers  by  the  escaj)e  of  sewer  or  drain  gas— a  condition 
of  things  which  may,  and  does,  arise  even  in  these  days  of  expert 
drain  laying,  as  the  result  of  settlements,  &c. 

Detached  and  semi-detached  houses  ought  to  have  a  separate 
drain  to  each  house,  the  drains  being  kept  easily  outside.  In 
the  case  of  a  row  or  terrace  of  houses,  a  back  line  of  drainage 
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should  be  provided,  discharging  into  a  branch  sewer  in  a  side 
roadway,  or  ttiming  into  the  sewer  in  the  roadway  in  front,  either 
throucrh  an  open  uncovered  passage-way  between  two  adjacent 
houses  (and  not  less  than  five  feet  for  the  width  of  such 
I>assage-way),  or  by  tJie  side  of  one  house,  or  even,  where 
necessary — a  very  rare  occasion- — through  and  under  one  of 
the  houses.  By  branching  each  house  separately  into  this  back 
line  of  drainage  all  (trains  are  kept  outsitle,  or  at  the  worst, 
one  house  only  has  a  drain  running  under  and  through  it; 
whereas,  if  a  separate  drain  and  separate  connection  into  the 
main  sewer  is  insisted  upon,  each  house  must  have  a  drain 
untlerneath  and  through  it* 

How  many  houses  ought  to  be  allowed  on  a  combined  drain? 
In  practice  I  would  restrict  the  number  to  six  for  fewer),  and 
have  the  combined  drain  itself  intercepted  and  ventilated  as  a 
whole ;  but  with  more  than  six  houses,  the  main  drain  ought  to 
be  regardetl  as  a  "sewer,'*  and  treated  accordingly — each  house 
drain  being  separately  intercepted  therefrom  and  ventilated. 

In  the  very  exceptional  cases,  wdiere  the  combined  drain  has  to 
pass  under  a  house,  the  greatest  care  must  be  taken  in  laying  the 
same,  €,7,,  manhole  back  and  front,  joints  absolutely  air  and 
water-tight,  drain  (if  not  iron)  embedded  in  concrete,  inter- 
cepting trap  provide  J,  SiC\ 

As  to  the  Law.  In  the  Metropolis,  with  w^hich  I  am 
concerned  officially,  the  judgment  in  the  recent  case  of  Apple- 
yard  i\  the  Lambeth  Vestry,  has  laid  down  the  law  very  simply. 
Section  74  of  the  Metropolis  Local  Management  Act^  1^55, 
allows  a  combined  system  which  has,  previous  to  laying,  received 
the  fonnal  sanction  of  the  Vestry  or  District  Board  concerned  ; 
whilst  Section  17  of  the  Metropolis  Local  Mitnagement  (Amend- 
ment) Act  of  l^ti2,  extends  the  jjowers  of  the  previous  Act 
beyond  Vestries  and  District  Boards  (which  were  created  in 
LS5t>)  to  Metropolitan  Commissioners  of  Sewers,  who  came  into 
existence  in  1848,  Prior  to  that  date,  all  combined  drains  con- 
structed are,  in  London,  '^  sewers/'  repairable  by  tfie  Sanitary 
Authorities — a  very  large  order.  The  new^  Public  HealtL 
(London)  Act,  1891,  gives  no  definition  of  tlie  word  "^'drain/' 

In  districts  governed  by  the  Public  Health  Act  1875,  a  com- 
bined drain  receiving  the  drainage  of  two  or  more  liouses  is  a 
*' sewer,"  repairable  by  the  sanitary  authority,  but  the  Public 
Health  Acts  Amendment  Act  IH[)(}  (Section  1  {^  of  Part  I,),  gives 
the  sanitary  authority  power  to  deal  with  a  combined  system 
belonging  to  different  owners,  and  to  recover  the  expenses  in- 
curred in  dealing  with  such  combination  under  Section  41  of  the 
1H75  Act.     The  1890  Act  is  permissive. 

Conclusions:— (1)  Where  a  scheme  of  drainage  is  simplified, 
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und  the  drains  kept  outside,  by  means  of  a  combined  system 
(or  even  in  the  rare  case  when  the  combined  drain  has  to  be 
taken  through  and  nnder  one  house),  it  ought  to  be  allowed, 
instead  of  insisting  upon  a  separate  drain,  passing  through 
and  under  each  house — such  a  combined  system  being  best 
hygienical ly,  financially,  and  otherwise.  (2)  When  six  (or  fewer) 
liouses  are  combined,  the  combined  drain  Is  to  be  intercepted 
and  ventilated  separately  as  a  whole,  but  where  more  than  six 
houses  join,  the  main  drain  bad  better  be  treated  as  n  *'  sewer,*' 
and  each  house  separately  intercepted  therefrom  and  ventilated 
— the  main  drain  itself  not  being  intercepted,  except  in  the 
rare  instance  where  such  main  drain  passes  through  and  under 
a  house  or  building. 

Tabulattd  Statertient  as  to  35  Metropolitan  Dutricts, 

Five  (ie.f  14*3  per  cent.)  do  not  allow,  or  approve,  of  com- 
bmed  drainage — two  in  connection  with  new,  and  three  with 
new  or  old,  buildings. 

Thirty  (t.€.,  85 "7  per  cent*)  allow,  and  approve  of  combined 
tlrainaire. 

The  only  districts  that  disapprove  of,  and  do  not  allow, 
combined  drainage  are  ;— 

1.  In  new  or  old  buildings  :  Fulham,  St.  George's,  Hanover 

Square,  St.  Marti n's-in-the-Fields. 

2.  In  new  buildings  only :  Clerkenwell  and  Bermondsey. 

The  districts  that  approve  of,  and  allow,  combined  drahiagc 
are  : — 

Condtiioimlbj, — Camberwell,  Whitechapel,  Si.  Marylebone, 
Holborn,  Newington,  St.  George-tbe-Martyr,  Ken- 
sington, Clapham,  Rotherhithe,  Chelsea,  St.  Olave's, 
St.  Pancras,  Islington,  Hammersmith,  Strand,  West- 
minster, Paddhigton,  Hanipsteadj  Streatbam,  St. 
James*,  St*  Luke,  St.  Giles',  St»  GeorgeVin-t he-East. 

Unconditionally, — Hackney,  Shore  ditch,  Bethnal  Green, 
Wandsworth,  Limehouse,  Woolwich,  Poplar. 


\llm  Discuision  applies  to  the  papers  hy  Prof.  BosTOCK  Hill 
and  Dr.  J,  Priestley,] 

Tub  PRBSiDEifT  OF  THE  Section  fMr,  W.  Henman)  said  that  it 
was  very  gratifying  to  find  it  *  recognised  among  those 
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taking  note  of  sanitary  matters  in  regard  to  drainage,  that  serious 
evils  arose  from  the  use  of  intercepting  traps,  which  in  the  aggregate 
retained  large  qiiaotities  of  putrescent  matter  in  the  near  vicinity  of 
dwellings,  and  retarded  the  flow  of  sewage  t<o  the  outfalL  He 
strongly  objected  to  the  *'  Model "  Bye-laws  of  the  Local  Government 
lioard*  In  his  opinion  the  employment  of  the  word  **  Model,** 
having  regard  to  the  present  indefinite  knowledge  respecting 
sanitation,  was  injudicious  and  misleading*  '*  Models"  should  be  the 
best  of  their  kind,  which  these  Bye-laws  were  far  from  being.  He 
hoped  a  strong  feeling  would  be  expressed  by  the  Congress  upon  I  he 
subject  of  Bye-laws  relating  to  sanitation.  It  would  be  well  if  the 
nmjurity  of  such  were  relegated  to  the  waste  paper  basket,  so  that 
wensible  ones  might  be  introduced. 

31  r.  T,  J.  Peeet  (Camberwell)  ventured  to  differ  from  the  views 
expressed  by  Dr.  Priestley  concerning  the  dnuiiage  question.  He 
had  been  strongly  opposed  to  the  principle  of  combined  drainage, 
M-hich  was  costing  the  parish  of  Camberwell  at  the  rate  of  .£5,uO0 
per  annum,  Br.  Priestley  said  a  combined  drain  might  very  well  go 
under  one  house.  He  dissented  from  that  entirely.  In  fairness  and 
equity  it  would  be  grossly  unjust  for  him  to  insist  on  his  drainage 
running  under  his  neighbours  house  or  across  his  neighbour's  garden, 
when  in  the  ordinary  way  he  could  put  it  under  his  own.  What  now, 
however,  he  wished  to  hear  was  soiine  scheme  which  he  thought  the 
President  would  have  foreshadowed,  some  remedy  to  these  evils. 
The  subject  had  been  discussed  by  another  conference  and  by  learned 
men,  but  they  had  failed  to  come  to  a  conclusion  as  to  what  a  drain  or  a 
sewer  really  was.  They  would  therefore  see  how  difficult  it  was  to 
obviate  the  evil.  They,  in  London,  bad  tried  in  many  ways  to  over- 
come the  difficulty  but  they  had  no  finality.  There  was  nothing 
easier  in  the  world  than  to  condemn  and  pull  up  what  other  men 
eonstruct-ed,  but  it  was  most  difficult  to  construct  something  better, 
and  therefore  he  w^ould  like  to  see  some  alternative. 


Mr.  E.  M,  Close  (St.  Poncras)  wished  to  add  his  views  on  the  matter. 
Although  they  might  not  adopt  them  or  think  them  right,  they  might 
help  forward  the  discussion.  His  belief  was  that  the  present  system 
of  drainage  was  entirely  wrong,  so  far  as  traps  outside  were 
concerned.  Traps  inside  were  certainly  necessary.  The  sewerage 
system  of  large  towns  was  of  course  entirely  different  from  that 
dealt  with  in  the  smaller  villages  mentioned  in  one  of  the  papers,  and 
if  they  had  a  sewer  four  or  tive  feet  high,  they  must  get  a  deposit: 
and  consequently  get  an  amount  of  sewer  gas  in  it.  It  was,  therefore, 
absolutely  necessary  that  the  sewer  should  be  ventilated.  This  showed 
that  each  house  should  have  an  interceptor  trap,  and  that  a  pipe  not 
less  than  four  inches  in  diameter  should  be  connected  to  the  drain  on 
the  sewer  side  of  the  interceptor,  curried  to  the  top  of  the  house  at 
the  most  convenient  point,  thus  each  house  would  do  it«  share  of 
sewer  ventilation*    To  compensate  for  this  extra  expense  the  so-called 
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fresh-air  inlet  should  be  abolished,  also  gully  tmpa  at  foot  of  min- 
water  pipes.  The  rain-wat^r  pipes  would  then  become  veiitilatin*? 
pipes,  and  these  with  the  usual  ventilating  pip+^s  to  the  closeta  would 
keep  up  a  free  circulatifin  of  air  all  through.  All  matter  dia- 
cbarg^ed  into  a  drain  sliould  run  as  freely  and  as  quickly  as  possible 
to  the  sewer.  He  had  never  found  a  properly  constructed,  well 
ventilated  drain  offensive*  The  London  County  Council  were  about 
to  issue  new  bye-laws,  and  he  trusted  tbej  w^ould  be  on  the  hues 
indicated  in  his  remarks.  The  President  had  given  them  an  excellent 
address,  and  the  interest  Architects  now  took  in  drainage  question* 
stood  in  marked  contrast  to  a  not  very  distant  time  when  such  work 
was  delegated  to  the  builder's  foreman,  who  in  turn  banded  it  over  to 
the  ordinary  labourer,  the  xlrchitect  thinking  such  work  far  too  ob- 
jectionable and  quite  beneath  his  dignity. 

Mr.  T*  LoNGDiN  (Warrington)  said  he  was  glad  to  know  they 
were  looking  ahead.  He  spoke  as  a  Borough  Surveyor^  and  it  would 
be  ver}"  difficult  to  carry  out  the  work  they  w*ere  called  upon  to  do# 
especially  if  they  had  to  abide  by  non*elastic  Bye- laws.  He  was, 
therefore,  glad  to  hear  the  model  Bye-law  a  condemned,  and  he 
suggested  that  the  question  of  Bye-laws  be  taken  up  by  the 
'  Association  of  Municipal  and  County  Engineers,  and  when  they 
had  come  to  one  mind  on  the  subject,  they  should  let  the  Ijoial 
Government  Board  know  what  the  Asisociation  thought.  Then 
there  was  the  question  of  combined  drainage.  A  set  of  plans  are 
submitted  for  fifteen  houses  to  be  built  showiug  the  drainage.  The 
Surveyor  reports  and  his  committee  pass  them  as  houses  fit  to  be 
built  with  the  drainage  shown ;  afterwards  the  houses  come  into  the 
possession  of  five  or  six  people  through  Building  Societies  or  otht?r- 
wiae.  The  drain  which  runs  through  the  property  becomes  stopped 
and  the  owner  is  approached.  He  then  replies  **  It  is  the  duty  of 
the  man  above  me  to  attend  to  it  t  go  to  him."  I  think  it  is  a  very 
great  hardship  on  the  ratepayers  if  the  cost  of  opening:  the  drain  for 
the  benefit  of  private  owners  falls  upon  them.  In  Warrington  thej 
have  back  passages,  and  the  private  owners  can  drain  through  the 
passage,  and  those  drains  can  then  bt?  used  for  the  surface  drainage 
when  the  passage  has  to  be  paved,  and  so  prevent  a  dual  system  of 
dnunage. 

Mr-  Councillor  Campkik  (Cambridge)  desired  to  say  a  few 
words  with  regard  to  a  statement  in  the  second  paper,  as  to  the  vent  illa- 
tion of  sewers.  That  seemed  to  be  one  of  the  most  difficult  questions 
with  which  they  had  t^  deal  at  the  present  time,  and  he  hoped  that 
the  outcome  of  this  discussion  might  afford  them  information  as 
sanitarians,  as  to  some  better  system  which  they  might  adopt.  He 
added  that  he  happened  to  be  Chairruan  of  the  Sewage  Disposal 
Committee  in  Cambridge,  and  this  ventilation  question  had  been  the 
most  difficult  with  which  they  had  to  contend.  In  some  parts  of  the 
town,  the  manholes  had  been  an  unmitigated  nuisance  and  the  cause 
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of  constant  coinpkints.  Efforts  had  beeo  made  to  remove  it  by 
frequent  flushing,  and,  where  ventilatieg  shafts  had  been  placed,  these 
objectionable  odours  were  removed,  and  he  was  sorry  to  hear  that  the 
system  was  condemned.  So  w^here  was  the  remedy  ?  Perhaps  aome 
gentlemen  could  give  them  an  opinion  on  the  question  as  to  whether 
any  ventikition  of  well  coostracted  sewers  was  nece^^sary  at  all,  that 
is,  ftseuming  they  secured  proper  inclination  and  a  sufhcient  velocit)\ 
He  was  of  opinion  that  much  ventilation  was  unnecessary  under  such 
circum9tAncea»  because  the  sewage  did  not  have  time  to  collect  or 
become  stagnant  and  no  nuisance  arose  because  it  passed  along  so 
rapidly.  One  however,  could  understand  the  necessity  of  ventilation 
of  the  old  fashioned  sewers,  they  being  too  krge  and  consequently 
sluggish  in  flow,  but  he  would  like  to  know  whether  the  ventilation 
was  so  absolutely  necessary  with  regard  to  thej^e  modern  sewets. 
They  were  told  that  unless  there  was  ventilation,  sew^er  gas  was 
driven  back  into  the  houses  and  became  a  frequent  cause  of  disease. 
A  proper  trapping  and  ventilation  of  the  house  drains  would  prevejit 
that,  and  the  sewers  if  they  were  self- cleansing  should  carry  tbe 
sewage  to  the  outlet  in  a  few  minutes.  The  sewage  system,  as 
regards  dispo,'ml,  was  still  in  ita  infancy  and  some  corporations  would, 
he  thought,  tind  that  tliey  had  spent  money  without  material  or 
satisfactory  results. 

Mr,  Lewis  A>'GBLl  (West  Ham)  said  Professor  Hill  had  referred  t<i 
what  is  a  **  drain  **  and  what  is  a  *'  sewer.''  Br,  Priestley  had  told 
them  that  miles  and  miles  of  sewers  had  been  thrown  upon  the 
country  which  used  to  he  maintained  by  private  owners.  Well, 
West  Ham,  which  district  he  repreaented,  had  made  representations 
to  the  Local  Government  Board  to  get  the  law  altered  in  this  respect, 
but  without  success.  West  Ham  was  known  as  a  fighting  corporatieD, 
They  were  in  Parliament  almost  every  year  with  omnibus  bills,  and 
they  bad  a  private  Bill  in  Parliament  this  year  with  many  clauses 
which  they  succeeded  in  passing.  Whether  Parliament  was  asleep 
or  the  Loc^l  Government  Board  nodding,  he  could  not  say,  hut  they 
in  West  Hatn  had  now  reverted  by  their  Act  to  the  old  arrangement, 
and  could  throw  the  cost  of  aiaintaining  private  drains  upon  the 
private  owners.  He  ^\ould  suggest  to  those  present  to  recominend 
their  authorities  to  go  and  do  likewise,  but,  he  added,  they  might  not 
succeed. 


I 


A  DMiEGATB  asked  if  the  law  was  retrospective. 


■  Mr.  Angell  rephed  that  it  was.     He  could  not  give  the  exact 

M  wording  as  lie  had  not  brought  the  Act  with  him.     He  thought, 

1^  however,  that  it  was  not  likely  to  become  general  over  the  country. 

W  dra 
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Mr.  SiBKBT  B,  LowcooK  (Birmingham)  thouglit  that  "combined 
drain"  was  hardly  the  correct  term  for  such  drain,  because  the  term 
combined  drainage  was  generally  used  in  connection  with  a  system 
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which  admitted  rain-water  to  the  sewers  as  well  as  sewage  in  contra- 
distinction to  the  separate  ajstem.  He  hked  Prof.  Hilfs  definition 
better,  "  compound  drain/*  Mr.  Perry  had  aaked  for  an  aiteroative 
but  it  was  impossible  to  produce  an  alternative  which  would  suit  all 
conditions,  they  had  to  suit  their  remedy  to  the  disease.  With 
properly  designed  and  properly  constructed  sewers  with  air  inlets  and 
outlets  at  frequent  intervats,  no  difliculties  arose;  the  pnmary  cause 
of  the  nuisance  in  almost  every  instanctj  was  that  the  sewers  them- 
selves were  defective  in  some  particular  way.  Another  gentleman 
has  asked  that  the  Local  Government  By-lawa  should  he  amended  ; 
that  he  entirely  agreed  with*  He  also  agreed  with  the  suggestion 
made  at  the  conference  of  Mtinicipal  and  County  Engineers  the 
previous  day  that  they  should  give  the  Local  GovernmeDt  Board 
their  assistance  in  such  revision.  They  should  however  first  decide 
what  they  wanted,  for  at  present  they  were  not  agreed  as  so  what  the 
Local  Government  Board  should  do.  He  believed  that  a  good  many 
of  the  by-lawa  were  ob^iolete  and  that  wa^  not  to  he  wondered  at,  for 
when  they  were  framed,  engioeers,  surveyors,  and  sanitary  inspectors, 
were  not  as  educated  as  in  the  preaeiit  day.  He  agreed  with  Prof. 
Hill  that  a  multiplication  of  traps  was  to  be  avoided,  but  all  traps 
should  not  be  done  away  with.  It  looked  very  pretty  in  theory  for 
the  ventilator  at  the  upper  end  of  each  bouse  connection  to  ventilate 
its  own  little  length  of  sewer  as  well  as  the  house  drain*  but 
practically  they  would  not  work  in  that  way  at  all.  They  could  not 
control  the  motion  of  the  sewer  air  in  such  a  way.  Sometimes  the 
ventilators  would  act  as  inlets,  sometimes  aa  outlets,  according  to  the 
temperature  of  the  air,  the  direction  of  the  wind,  and  the  level  of  the 
district,  and  many  other  things,  and  what  actually  happened  was 
that  they  got  one  or  two  ventilators  ventilating  the  whole  of  the 
sewer.  His  opinion  was  that  in  compound  drains  the  number  of 
traps  should  be  limited  as  far  as  possible,  but  they  could  not  fix  a 
definite  number,  such  as  one  trap  to  each  six  or  ten  house  connections, 
because  that  was  an  arrangement  which  must  be  made  for  eacli 
particuhir  place.  They  were  all  agreed,  he  thought,  as  to  the  size  of 
the  drains  being  kept  as  small  as  possible.  Prof*  Hill  spoke  of  a  6-in* 
pi|>e  being  insisted  upon.  He  (Mr.  Lowcock)  sometime  ago  found  a 
9-in,  pipe  insisted  upon.  A  gentleman  from  Cambridge  had  asked  if 
it  was  necessary  to  ventilate  drains  at  ail.  He  did  not  think  he  need 
say  much  about  that ;  if  he  would  just  consider  that  the  volume  of 
sewage  in  any  sewer  varies  continually  and  that  as  the  depth  increases 
the  air  displaced  must  find  its  way  out,  and  as  it  decreases  fresh  air 
must  find  its  way  in»  he  would  see  that  air  outlets  and  inlets  must 
be  provided  for  this  reason  alone*  In  addition,  even  supposing  the 
sewage  could  be  conveyed  away  so  quickly,  as  had  been  suggested, 
that  it  gave  off  no  gases,  which  of  course  cannot  he  done,  the  sides 
of  the  sewerM  which  are  alternately  wetted  and  dried,  give  off  gases, 
outlets  for  which  must  be  provided.  Some  people  bad  an  idea  that 
ventilating  a  sewer  meant  blowing  a  hurricane  through  it.  Nothing 
of  the  sort ;  so  long  as  they  could  allow  the  different  gases  to  enter 
kpe  it  was  alJ  that  was  required* 


On  thtl  directioa  tfeej 

'     thmk  the  m^J 

-    -'  gas,  and  a  certain 

vitii  intereeptirts  f*P* 

IT      -  .^^     ?»fe^xs^-    a«rf    Aiin»  #c   «...    c^ma^  mMtter  resa^^ 

-u^r-  '  n^  JTL   -*vft*e  iPtKiinin  itf  ««iSBS?w     Tbe  next  flush  pw*ij 
£    i:*u  ~iar  ^^«»?r5-  >5r  Ji  rsm^cui  to  prodiKe  sew^*  gas.    V^^ 
^■^t-r^  %t-r^  i»«l  ^aai,  3:-^riiHiEiy  f^isMi  and  kept  dean,  it  migbt  be 
m  »  !^    11    -anr^f   idkrii2SL  TTTtfTHf^cjig  tnps ;  in  fik5t,  as  mtX^^ 
:iv  ^*  <aavu  :3^*^  '•»ft^  if  aw  cinapeikd  to  emploj  them,  and  tb|C^ 
^  iTi:  :!^   n  ^J^KTurciiac  J2«ac33»  «^mal  lessens  for  their  retenti^^* 
,^.axi:^^>icii  nuirCL  i!L?wif*ifr.  3^  abc&ifeed.     It  was  not  wise  to   *^^- 
iv^i   uij   ^  X  Aitt "  ?j^<C4«n-      Ciiromstances  iindoubtedlj  alt^^ 
.•:fc*-rv  ma  •em.-a  Ix-aocx  ^acsJii  N»  treated  on  lines  which  experi^* 
^c»j«»:;*i  -»/  >j  no^  surcairie.     All  that  had  been  said  pointed  t^^^^ 
^•c  -ihiic  saanar''  rv^jsireniects  in  matters  of  drainage  were  C^^^ 
rMiitra  75  law.     Tbe  «i:ae!<ck>]i  as  to  whether  a  sewer  was  a  drai^^** 
a  iriin  :&  5i?wer.  was  a  inefe  legal  quibble ;  but  it  very  matei<^^ 
ai^tted  die  subjevct  at  drainage  from  a  sanitary  stand  point.    H^^ 
Dsoc  adTccace  imised  drains  for  a  number  of  houses,  being  pri- 
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property.  He  thought  that  the  house  drain  ahouki  end  at  the 
boimdary  of  the  sit^  appertaining  to  the  house*  Do  away  with  the 
necessity  for  intercepting  traps,  and,  although  there  would  be  little 
difference,  except  perhaps  in  sisie,  betwet?ii  th«  drain  and  the  sewer, 
there  need  be  no  question  as  to  liability.  Mr,  Longdin  had  men- 
tioned back  passages.  He  (Mr.  Henman)  had  had  some  experience 
of  theae  in  the  North  of  England,  but  iu  Birmingham  they  rarely 
existed.  In  many  respects  back  passages  were  an  advantage,  but 
there  were  evils  connetited  with  them.  For  the  purpose  of  drainage 
no  doubt  the  back  passage  was  a  most  admirable  arrangement,  but 
they  almost  excluded  tbe  possibility  of  having  gardens  to  the  rear  of 
the  houses,  and  added  considerably  to  public  expenditure  if  main- 
tained in  a  reasonably  clean  condition.  Mr.  Lowcoek  and  another 
speaker  bad  referred  to  the  ventilation  of  sewers*  separate  from 
drains.  All  turned  upon  tlie  question  of  traps.  Do  away  with  the 
trap  and  there  was  no  distinction  between  drain  and  sewer  ventila- 
tion. If  they  ventilated  the  end  of  the  drain  to  each  house,  and 
suitably  adjusted  tbe  openings  to  the  sewers  in  the  streets,  he 
Tentured  to  say  that  air  would  almost  in\uriab]y  enter  at  the 
street  level  and  be  emitted  at  the  higher  outlets.  The  generally 
higher  t4?mpeniture  in  the  sewers  and  drains  than  that  of  the  out- 
dde  atmosphere  would  naturally  cause  an  upward  tendeocy  ;  but, 
were  traps  abolished,  there  would  be  very  little  sewer  gas  to  get 
rid  of. 

Prof,  BosTocK  Hill  (Birmingham)  was  gratified  by  the  free 
discussion  w^hich  had  followed  the  papers.  The  points  that  had  been 
made  were,  many  of  them,  very  important,  and  it  would  take  far 
more  time  than  he  had  at  his  disposal  to  reply.  He  would,  bowever, 
reply  to  some  that  stood  out  more  prominently  than  the  rest*  To 
the  opinion  expressed  by  Br.  Priestley  as  to  drainage  under  tbe 
house,  he  absolutely  disagreed.  He  did  not  think  that  under  aoy 
cx)nditions,  except  in  premises  they  conld  not  alter,  any  drain  should 
go  underneath  the  house  at  all.  He  preferred  to  see  all  the  evils  and 
he  believed  they  were  considerable ^-of  the  separate  a  soppoaed  to  tbe 
compound  drains — ^rather  than  that  one  house  should  take  the 
drainage  of  other  bouses  in  the  neighbourhood.  He  thought  that  as 
regards  ventilation  the  whole  subjeet  may  be  summed  up  by  the 
PreaideDt's  observation  that  fresh  sewage  does  not  smell.  It  they 
c^iild  always  be  sure  that  their  drains  were  carrying  fresb  sewage 
and  that  they  did  not  have  stale  sewage,  then  they  would  have  the 
problem  solved.  He  contended  that  they  should  not  attempt  to 
cover  up  the  existing  conditions,  but  should  go  to  the  root  o!:  the 
matter,  if  possible— and  he  believed  it  was  possible  in  many  instances 
— by  ascertaining  where  the  deposit  was,  and  then  take  measures  to 
get  rid  of  it  He  had  had  many  opportunities  of  seeing  conditions 
such  as  he  had  been  speaking  of.  He  remembered  one  sewer  which 
was  not  only  offensive,  it  had  got  into  a  sort  of  switchback  condition, 
and  close  to  every  man-hole  the  sewers  were  more  or  less  occluded 
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with  stinkiiig  filth.  Would  it  liave  been  proper  to  cover  up 
manhQles  ?  Mr.  Willcox  was  called  in  and  what  he  did  was  a  proper 
thing,  and  thaf  was  to  re-construct  the  sewer  (although  the  expense 
was  great),  and  he  removed  the  nuisance.  Mr.  Day  had  suggested 
certain  exhaust  shafts  and  destructors  for  sewer  gas.  They  hud 
many  of  these  hrought  nnder  their  notice,  and  many  of  them  claimed 
this  and  that,  but  if  they  looked  to  the  principle  of  the  matter  thev 
found  it  was  wrong.  They  conld  not  in  a  large  to\^Ti  get  such  a 
draught  on  the  sewer  as  would  consume  the  gaseji,  and  even  if 
practicable,  the  expense  of  doing  so  would  he  absolutely  prohibitive, 
He  went  further,  however,  and  said  they  did  not  want  to  do  it. 
They  needed  to  make  arrangements  so  that  they  would  not  have  thf*;e 
offensive  sewera.  They  did  not  wish  to  qyibble  over  the  poiotjust 
because  judges  had  decided  that  what  was  considered  a  drain  was  fr^n 
sewer.  They  wanted  to  do  their  work  in  sucii  a  way  that  the  publil^H 
might  benefit  from  it.  He  tboyght  he  could  not  be  accused  of^^ 
holding  socialistic  views,  but  when  the  tendency  of  the  State  was  to 
step  in  and  remove  ashes  and  night-soil,  he  could  not  see  where  thefv 
should  be  the  tlilEculty  of  the  tStato  doing  something  in  the  way  of 
remedying  drainage  conditions  for  people  who  could  not  help  them* J 
selves.  He  considered,  further,  that  it  would  be  a  great  advantagtf 
to  the  community  if  it  wei-e  to  be  more  of  a  principle  for  all  drains  toi 
be  loobed  after  by  the  State,  and  kept  in  such  a  condition  that  tht<f  J 
were  not  injurious  to  health. 


Dr.  J.  Priestley  (Lambeth)  replying,  said  Dr.  Bostock  Hill  lijid 
practically  gone  over  the  ground,  and  had  helped  to  make  clear  what 
he  (Dr.  Priestley)  had  also  endeavoured  to  make  clear  in  his  paper. 
Referring  to  the  question  of  combmed  or  compound  drains,  he  fan- 
tended  it  was  better  for  a  combined  drain  to  pass  under  one  hou^ 
than  for  a  number  of  houses  to  have  each  a  separate  drain  rucning 
through  and  underneath.  He  wished  they  could  get  adopted  in 
connection  Avith  London  what  his  colleagues  in  the  provinces  had, 
viz.,  an  Act  like  the  Public  Health  (Amendment)  Act,  1890,  under 
Part  I.,  of  which  were  ofiTered  ways  and  means  of  contracting  out  of 
liabilities  in  respect  of  combined  drains,  which  were  found  to  h 
defective  and  to  require  repair. 
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**  Sewoife   Disposal  in   Connection   with   Tidal    Watera/'  bit   H. 
Bertrabi  Nichols,  Assoc.MJnst.C.E. 

(Member,) 

TjiE  majority  of  the  coast  towns  disobarge  tfie  cnule  sewam* 
into  the  sea  or  tidal  estuam  It  occiirrecl  to  the  author  of  this 
pajier  that  a  few  particulars  and  statistics  relating  to  wlmt  has 
oeen  done  in  some  of  the  principal  sea-side  towns  \voul<l  be  of 
int-erest. 

Unlike  inland  towns  where  it  is  essential  to  adopt  either 
irrigiitioD,  chemical  pi"ecipitation»  or  some  one  of  the  well-known 
methods  of  treatment  in  conjunction  with  land,  sea-coast  towns 
are  under  the  distinct  advantage  of  bein^  able  to  readily  get 
rid  of  tlieir  sewage  wthout  nndne  cost  of  disposal. 

The  author  lias  made  enqniries  as  to  the  various  methods  of 
eewage  disposal  in  the  principal  sea-side  towns  of  this  country, 
and  from  his  own  acquaintance  of  coast-towns  he  has  prepared 
the  following  talinlated  statement^  setting  forth  the  methods 
of  treatment  adopted  and  the  points  of  discharge  into  tidal 
waters. 


p 

In  8«wm^  Stored 

Haina  of  Town, 

Tidal  Bim 

dqrliigBiAiiijFTidM? 

Method  of  Trc«tm«it  and 

orSe«^ 

and  method  of 

FofQt  of  DiAdhATge. 

Ston^r©. 

Aber>^8twith, 

TidaJ  River. 

Yes ;     in      Tank 

Outlet  to  River,  in  mid- 

flewer, capacity 

stream  3(K)  yards  from 

140,000  galloat. 

low  water. 

Birkenhead* 

Tided  Estimry 

Crude  sewage  dia charged 
to    low    water    spring 

tides. 

Bideford. 

Tidal  Kiver. 

Yes ;  in  CulTert 

Outlet  sealed  by  water  iii 
River. 

BostoD  (Lincsw) 

Tidal  River. 

Yes;  the  lower  end 

To  low  water  spring  tidetJ 

of  sewer  being 

in  the  channel  of  the 

of  large  capa- 

River; the  two  outfall 

city  to  allow  for 

sewers  have  been  in  ex- 

storage. 

istence  for  many  years. 
Volume  of  tidal  water 
large  compared  with 
sewage. 

Brighton, 

Sea. 

Tea,  in  Intercept- 

Outlet carried  to  low  water 

ing  sewer, 

spring  tides. 

BeAu  maris. 

Meaai  Straita 

No. 

Ditto. 

BDurnemoiith, 

Seft, 

No. 

Outlet  carried  to  25  feet 
below  outfall  discbarge. 

Bexhill. 

Sea* 

Yea,  in  Tanks. 

Outlet  carried  to  low  water 
spring  tides. 

CarnajnrtD. 

Menai  StraitI 

No;    but  sewage 
backs   up   into 

Ditto. 

CiUvert  " 

• 

^^V        604          8SWAGI 

I^B^^^^^H 

.  DlBPOaAIi  IK  OOiryECTIOH  WITH  TIDAi  WATSEB. 

^^^H             KuDf  of  Town. 

Tldml  airer 

durizig  RiAbi^Tldu? 

3f«tbodorT^t3o«Dt«)d            1 

orS«t. 

wid  mathod  of 
Storace. 

Point  of  DlKturs*.               1 

^^K         Cleethorpes. 

Sea. 

Sewage  held   up 

Two  outfalls,  one  carried 

by       incomiDK 

to    low    water    spring 

tidea   In    main 

tides. 

outfall  sewera 

(In  contetnpla^ 

, 

tioD  to  provide 

storage         by 
Tanks  or  Cul- 

verts.) 

^^H         CalcbeBter. 

Tidal  River. 

PrecipitatioD     in 

Lime  and  Alumina  ferric; 

Tanks. 

discharge    into    River 
C^lne    at  all  states  of 
the  tide. 

Tidal  WateiB. 

Partly,  in  Tanks. 

Lime;  outlet  carried  to  low       ^ 
water  spring  tides,  dis- 
charged on  ebb  tide- 

^^H          DoTer. 

Sea. 

Tea,  in  Culvert 

Below  low  water. 

^^H          I>eTOQport. 

Sea. 

ITe. 

Outlet  carried  to  low  water 
spring  tidea. 

^^H          EastbourDe. 

Sea. 

No. 

Outlet  carried  to  one  point 
below  low  water  spring 
tides. 

^^H          Falmoulh, 

Sea. 

Settling  Tanks  in 

Sulphate  of  Alumina  and 

duplicate*  with 

ume ;  outlet  carried  to 

npricht  strain- 
era.  Proceae  the 

low  water ;  alu  dge  taken 

by  Hopper  into  Bay. 

the  same  at  all 

states    of    the 

tide, 

^^H         FelizBtowe. 

Tidal  Eiver. 

Yes,  in  Tanks. 

Discharge  U  hours  before 
low  water,  and  1 J  hours 
after,  with  outlet  pipe 
15  ft,  under  water  at  low 
water  spring  tides. 

^^■^^  Oreat  Yarmouth 

Tidal  EtYGT. 

Parily,in  enlarged 

There  are  40  outlets  into      , 

Sewer8, 

Eiver  Yare,  the  prind-      ^ 
pal  outfalls  being  below 
low  water. 

^^H         Grimibj. 

Titlal  Basin. 

Yes,  in  Culvert. 

In  contemplation  to  con* 
Itnue  the  outlet  to  low      \ 
water ;    at  present  the 
discharge  ta  above  low 
water  mark. 

^^^V         OoBjKirt, 

Sett. 

Ko. 

Several  outlets  into  Ports- 
mouth    Harbour.       (A 
Precipitation  scheme  is 

f 

proposed,    with   outlet 
carried  into  the  Solent 
below  low  water.) 

Oat«abea<L 

Sea. 

No. 

Not  carried  to  low  water 
spring  tides. 

Hflrwich, 

Sea. 

Yes,   in    Storage 

Discharge  an  hour  after 

Sewer. 

high  water:   outlet  lOCI 
y^a  beyond  low  water 
mark,  extreme  end  in 
22  ft  of  water  at  law 

^ 

tide. 

^^B 

■ 

^B^l 

"^H 

■ 

I^^B 

■ 

H.    B 

EBTBAM   jriCHOLS. 

606        H 

1 

U  SewAffe  Stored 

^H 

■          n*m€  tit  Town. 

TMil  Blwr 

dartng  Blilnff  TidM  f 

Method  of  Tre&tmeDi  And                  ^^H 

or  Sea. 

mnd  iQetJjod  of 
eufngfi. 

Point  of  DlBchugo.                       ^^M 

M     Hartlepool. 

Sea. 

No,  except  for  one 

Outlet  carried  to  low  water          ^H 

^^^^ 

email  dietrict  of 

apring  tides.                             ^H 

^^^^^ 

900  population 

^^H 

^^^^B 

which  is  stored 

^^H 

^^^ 

ia  Culvert. 

^^1 

H     H&stiogs. 

Sea. 

Yea,  in  Tanks* 

Outlet  carried  to  low  water  ^^| 
flpring  tides.                             ^^B 

■      Ipewich, 

Tidal  River. 

Yesp  Tanks  in  du- 

Roughly filtered  through          ^H 

1 

plicate. 

screens ;  outlet  carried  ^^M 
to  low  water  spring  ^H 
tides.                                       ^H 

King^a  Lyiiii. 

Tidal  River. 

Tea,  in  Culvert. 

None.                                          ^H 

Neatb. 

Tidal  EiTer. 

Yes,  in  enlarged 

Outlet  from  2  ft  to  4  ft           ^H 

outfall  Sev^ers, 

above  low  water.                     ^^M 

calculated      to 

^^H' 

contain  the  in- 

^^1 

flow  during  the 

^^M 

period  the  out- 

^^1 

falls   are   tide- 

^^B 

locked. 

1 

Xewhaven* 

Tidiil  River. 

Yes,  in  Culvert 

Sludge  deposited  in  sepa-  ^J 
rata  chamber,  and  outlet  ^^M 
carried  to  low  water,                ^^M 

Newport  (Mon.) 

Tidal     Kiver 

Sewers   of   large 

Several  outlets  on    both            ^^M 

(deep    and 

capacity,  which 

sides  of  the  River  Usk,           ^H 

swift). 

actaa  re^ervoira 

not  carried  to  low  water           ^^M 

about  two  ho  UTS 

spring  tides.                              ^^1 

daily       during 

^^H 

spring  tides. 

^^1 

NewcAfitle^upon- 

Tidal  River, 

No.                        1 

Outlets  in  same  cases  car-           ^^| 

Tjna 

ried  to  low  water,  but  ^^H 
usually  to  half-tide  level.           ^^H 

Penxatice. 

Sea. 

No. 

Discharge  I)  y  three  outl  e  1 8  ^  ^^H 
two  of  them  carried  to  ^^| 
low  water  spring  tides,  ^^M 
the  third  uot  quite  to  ^Hi 
low  water,                               ^^| 

Poole, 

1 

Sea. 

No. 

Outlet  carried  beyond  low  ^^| 
water  spring  tides,  dis-  ^^11 
charge  in  15  ft  of  water.                 1 

■    Byd6(I.W.). 

Sea. 

Headed     up    by 

Discharge  at  two  points,                 J 

■ 

the  sea  in  thei 

where  there  is  a  depth            ^^1 

1 

Sewers. 

of  6  ft  at  low  water  ^H 
spring  tides.                            ^^H 

■     Simderland. 

Tidal     River 

No. 

Many  of  the  outlets  are            ^^M 

b 

and  Sea. 

carried  to  low  water,  ^^B 
others  to  abo  u  t  h  alf -tide  ^^M 
level,  and  others  to  ^^m 
points  var^Hng  between  ^H 
these  two  evels.                      ^H 

1"*- 

Tidal  Eiver. 

Partly, 

Oue-half  of  the  sewage  is  ^^M 
received  into  a  Settling  ^^M 
Tank  near  to  the  outfall  ^^| 
previous  to  discharge.              ^^| 

■    TeigDmouth* 

Tidal  River. 

Yea,  i  n  Tank.          Outlet  carried  to  low  water           ^H 
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Nftme  of  Town- 

Tidal  BlTer 
orSttft. 

It  Sewaffo  Stored 

durlii^  Biiln^  Tltba « 

uid  raelbod  of 

Stoiiajf. 

Uoihod  of  Tf«&tmaiit  uid 
Poitit  of  DlftdurpL 

Torquay. 

WorkingtOD, 

Worthing. 

Sea. 
Sea. 

Sea. 

No. 

No ;  eeweiB  tide* 
locked  fiome 
hours  during 
each  day. 

Yea,  m  opeii 
Tftnkn, 

0  lit  1  et  carried  to  low  w»t« 

eprlng  tideii. 
Outlet  carried  to  near  low 

water  spring  tides. 

Outlet  carried  to  low  water 
spring  tides. 

From  the  above  tabulated  statement,  it  will  be  seen  that  the 

towns  on  tidal  waters  generally  discharge  the  crude  sewage 
into  the  sea  or  tidal  river,  with  the  outlets  at  or  below  low 
water  of  ordiiiaiy  spring  tides. 

In  several  cases  the  sewerage  schemes  were  carried  out  ma  ay 

years  ago,  and  the  probability  is,  in  some  instances,  if  the  same* 

schemes  were  placed  before  the  Local  Government  Board  for 

auction  at  the  present  time,  they  Tvould  be  rejected  in  con- 

Bqnencc  of  provision  not  being  made  for  satisfactory  treatment 

'  of  the  sew^ige  before  lis  discharge. 

It  is  always  necessar}'  that  float  experiments  should  be  made 
to  define  as  nearly  as  possible  the  set  of  the  currents  near  the 
shore  in  connection  with  sewerage  schemes  for  all  towns  and 
districts  situated  on  tidal  waters;  and  it  is  becoming  now  a 
question  as  to  whether  it  is  not  desirable  to  at  least  clarify  the 
sewage  before  its  discharge.  Where  the  currents  have  a 
tendency  to  set  back  and  leave  floating  matter  on  the  foreshore 
some  provision  should  be  made  botli  for  storage  and  treatment, 
and  the  question  arises  as  to  what  form  the  storage  should  take, 
under  what  system  the  sewage  should  be  treated,  and  under 
what  conditions  it  should  be  turned  into  tidal  w^aters. 

Many  towns  adopt  the  method  of  storing  the  sewage  in  a 
culvert  or  intercepting  sewer,  but  local  conditions  to  a  great 
extent  affect  this  question,  it  being  advisable  in  some  cases  to 
store  the  sew^age  in  an  underground  storage  tank. 

The  crude  sewage  in  most  sea-side  towns  is  let  out  at  points 
a  little  below  low  w^ater  on  the  receding  tides,  and  the  principal 
towns  on  tidal  w^aters  are  so  situated  that  the  sewage  is  discharged 
and  cai'ried  well  out  to  ^a  before  the  tidal  return. 

A^Tiiere  oyster  beds  flourish  on  tidal  waters,  as  in  the  river 
Colne,  below  Colchester,  great  detriment  to  this  industry 
might  arise  by  the  authorities  permitting  the  cnide  sewage  to 
continue  to  discharge  at  all  states  of  the  tide  into  the  river, 
and  in  such  casesj  and  also  with  respect  to  cockle  beds  situated 
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on  the  coasts,  the  author  is  of  opinion  that  where  the  sewer 
outlet  is  necessitated  within  the  vicinity  of  these  beds,  the 
44ewage  should  be  stored  and  also  treated  by  some  satisfactory 
nietliod ;  afterwards  being  discharged  only  on  the  receding  tide» 

Clarification  of  the  sewage  is  not  enough  where  the  volnme 
of  the  sewage  is  great  in  comparison  with  the  flow  of  a  tidal 
river.  Under  snch  conditions  it  is  advisable  that  the  sewage 
should  be  sjieeially  filtered  throngh  coke  breeze,  clinker,  or 
other  suitable  materials  of  sufficient  area  and  capacity,  or  passed 
through  hind  before  final  discharge. 

The  removal  of  the  sludge  becomes  an  important  factor 
where  there  is  a  likelihood  of  any  sewage  matter  returning  to 
tlie  beach,  and  in  some  cases  this  is  accomplished  by  intercep- 
tion in  large  catchpits  before  entering  the  outfall  culvert  or 
tank.  In  other  cases  it  can  be  taken  out  to  sea,  as  at  Fal- 
moutlu  where  the  sludge  is  taken  by  Hopper  into  the  bay. 

Sea-side  watering  places  and  health  resorts  of  course  have  to 
be  particularly  careful  as  to  the  point  of  discharge  of  their 
sewers,  especially  where  sea-bathing  is  participated  in,  and  it 
has  become  essential  that  the  sewer  outlets  shall  be  carried  to 
low  water  of  spring  tides  and  to  points  where  the  currents  set 
out  to  sea* 

The  author  has  arrived  at  the  following  general  conclusions  : 
that  only  where  there  is  a  rapid  seaward  current  is  it  permis- 
sable  to  discharge  the  crude  sewage  into  tidal  waters,  and  then 
only  on  the  receding  tides.  Wliere  tloat  experiments^  over  a 
lengthened  periotl,  show  that  there  is  a  likelihoud  of  sewage 
matter  returning  to  the  point  of  outlet,  or  being  carried  on  to 
the  foreshore,  it  is  advisable  for  the  sewage  to  be  treated.  In 
the  majority  of  cases,  clarification  is  all  that  is  necessary,  and 
this  can  be  accomplished  by  precipitation  in  tanks,  or  on  the 
biological  principle  as  adopted  at  Exeter  and  other  places* 

^To  ensure  j>erfect  immunity  from  danger,  however,  the  out- 
lets should  always  be  carried  to  points  where  the  currents  tend 
seaward. 
Mr.  William  Bakeb  (President  of  the  Clerk  of  Works  Associa- 
tion, Port^Bioiith)  said  be  was  sorry  t^  see  that  the  author  of  the 
paper  bad  left  out  of  the  schedule  the  important  town  of  Portemotith, 
where  they  had  an  excellent  system  oi  sewage  collection  and  disposal. 
It  had  t>efm  his  pleasure  to  superintend  the  whole  of  the  new  works 
that  had  recently  been  carried  out  from  the  designs  of  Messrs.  13 ram vr ell 
and  Harris,  the  Engineers  for  the  work  ;  and  within  two  years  after 
their  completion  the  death  rate  ha<l  been  lowered  to  about  one-half 
of  what  it  had  been  for  many  years  past,  and  that  low  rate  had  been 


608  SEWAGE  DISFOSAL  IX  CONNECTION  WITH  TlDkL  WATEES. 

maintained  ever  since*  He  understood  the  author  of  the  paper  to 
say  that  eewage  should  only  h*?  turned  out  on  a  spring-tide.  Would 
it*  he  afiked,  be  stored  up  during  neap  tides  ?  Explaining  their 
system  in  Portsmouth,  Mr.  Baker  said  their  outlet  valves  wens 
opened  by  the  release  of  the  sewage  itself,  which  passed  through 
turbines  and  set  \vell*proportioned  gear  in  motion,  lilting  the  heavy 
outlet  valves  and  the  sewage  was  let  go  to  sea  on  the  top  of  every 
tide ;  and  in  fifteen  minutes  after  the  outlet  valves  were  closed  the 
sea  hsid  its  normal  appearance.  Many  bushels  of  shell  tish  were 
taken  oiF  their  outfall  pipes,  sold  by  fish  hawkers  aod  consumed  by 
the  people  of  Portsmouth,  As  to  ventilation,  the  Engineers  were 
oomi)elIed  by  the  Admiralty  and  the  War  Office,  who  carefully 
watched  all  their  doings,  to  construct  a  shaft  80  feet  high  with  a 
furnace  at  its  bottom  continually  burning,  through  which  the  foul  air 
from  the  sewage  tank  passed. 

Mr,  Sldnby  E.  Lowcock  (Birmingham)  said  he  bad  not  intended 
to  make  any  renmrks  on  the  paper  as  they  in  the  Midlande  had  little 
opportunity  of  seeing  seaside  sewerage.  Some  years  ago,  however,  he 
was  enijftged  in  the  enquiry  by  a  Boyal  Commission  into  the  pollution 
of  the  Thames  by  the  Metropolitan  sewage,  and  he  thought  perhaps 
his  experience  might  be  of  interest.  They  carried  out  float  experi- 
ments for  many  months,  and  found  in  some  cases  that  the  sewage 
which  was  discharged  did  not  find  its  way  out  to  sea  for  many  weeks. 
It  went  up  the  river  as  far  as  Ch  is  wick,  and  for  five  or  six  weeks 
floated  backwards  and  forwards.  That  was  a  frequeut  occurrence, 
and  if  there  was  not  snfiicient  oxygen  in  the  water  into  which  the 
sewage  waa  discharged,  the  sewage  did  not  get  broken  down  and 
created  a  nuisance.  A  very  importiint  point  in  connection  with  float 
experiments  was  to  use  the  right  kind  of  floats,  as  otherwise  the 
results  obtained  were  absolutely  erroneous  and  misleading, 

Mr,  AaTinjB  J,  Martin  (Exeter)  said  there  was  no  doubt  that 
where  sewage  was  sent  into  tidal  water  it  was  advisable  to  remove 
the  solids.  There  was  one  point  connected  with  the  question  which 
the  reader  of  the  paper  had  not  drawn  attention  to,  and  that  was  the 
enormous  ditliculties  met  with  where  large  volumes  of  surface  water 
were  admitted  to  the  sewers.  In  a  town  near  Exeter  they  had  , 
carried  out  a  system  of  sewerage  at  great  cost,  and  now  a  new  system  . 
was  wanted  on  account  of  land  drainage  and  surface  water  causing  ] 
floods  in  the  lower  parts  of  the  town.  It  was  therefore  important  in 
seaside  towns  to  intei-cept  as  niueh  of  the  surface  water  as  possible 
at  a  high  level,  so  that  it  might  be  discharged  continuously  above 
high  water.  It  was  common  to  put  in  a  storage  sewer  to  receive 
the  sewage  during  the  rising  tide,  but  this  was  inadvisable  where  a 
storage  tank  could  be  constructed,  for  it  was  better  that  the  deposit 
of  solids  should  take  place  in  a  limited  area  where  it  was  accessible 
than  in  a  great  length  of  sewer  from  which  it  was  almost  impossible 
to  dislodge  it.     The  great  trouble  usually  found  in  seaside  places  wia 
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in  the  matter  of  ventilation.  The  oecessity  for  ventilation  arose  not 
only  from  the  generation  of  foul  gases,  but  also  from  the  fact  that  they 
had  in  the  sewers  a  varying  volume  of  sewage.  Tbe  result  of  the 
rise  of  the  sewage  in  the  sewer  must  be  to  displace  a  large  volume  of 
air,  and  unless  great  care  was  exercised  they  would  have  a  great 
nuisance.  In  the  town  already  referred  to  the  ventilatoi'a  or  man- 
holes  were  termed  amelling-hottles,  and  he  confessed  they  deserved 
the  title.  He  thought  it  was  desirable  that  where  possible  the  dis- 
charge of  the  sewage  should  be  arranged  to  be  governed  automatically 
by  the  rise  and  fall  of  the  tide.  The  ordinary  tide- flap  was  an  attempt 
in  this  direction,  but  the  disadvantage  of  the  ordinary  tide-flap  was 
that  mj  long  as  the  wate^r  outside  was  below  the  It^vel  of  the  sewage 
inside,  no  matter  whether  the  tide  was  rising  or  faiiing,  an  outflow 
would  take  place.  Attention  should  therefore  be  given  to  the  neces- 
sity of  providing  automatic  means  for  regulating  the  discharge  of  the 
sewage. 

Dr,  F.  Vachsb  (Birkenhead)  also  added  his  thanks  to  the  author 
of  the  paper,  for  gathering  together  such  a  large  amount  of  informa- 
tion, and  placing  it  before  the  Congress,  Coming  from  a  town 
situated  on  an  estyary,  where  the  practice  had  been  to  put  the  con- 
tents of  the  sewer  into  the  estuary,  he  could  tell  them  that  dealing 
with  sewage  in  this  rough  and  ready  way  was  not  satisfactory.  Even 
if  the  sewage  were  turned  out  on  a  receding  tide,  it  at  tiolea  floated 
to  and  fro  just  about  the  harbour  bar,  and  it  might  be  a  long  time 
before  it  disappeared  at  sea.  It  was  so  manifest  to  the  authorities 
at  Birkenhead,  some  time  since,  that  the  s^iud  in  the  estuary  waa 
getting  foul,  that  Dr.  Vacher  was  requested  to  report  upon  the 
matter.  In  five  or  six  samples  of  sand  examined  he  found  sewage 
in  everj'^  one,  and  some  of  the  samples  of  sand  were  taken  as  remote 
as  lie  could  get  from  the  sewer  outlets.  Many  years  ago  in  the 
course  of  a  visit  to  tbe  United  States,  he  stayed  a  few  days  at 
Boston,  and  found  that  the  same  conditions  obtained  there.  Sailing 
past  the  mud  banks,  he  supposed  for  an  hour  or  two,  he  found 
bank  after  bank  more  or  less  foul  from  sewage  or  refuse.  He  could, 
he  said,  mention  cither  towns  where  pretty  much  the  same  conditions 
existed,  and  the  result  of  his  experience  had  been  to  impress  upon 
his  mind  the  fact  that  it  was  not  a  safe  or  wise  course  for  any 
district  simply  to  put  its  sewage  into  the  estuary.  In  every  in- 
stance sewage  should  be  treated  in  some  way  before  it  was  put  into 
the  estuary.  There  were  two  ways  well  suited  for  the  treatment 
of  sewage — one,  tht;  modern  method  of  dealing  with  it  in  biological 
niter  beds,  and  putting  the  effluent  into  the  estuary ;  and  another, 
that  adopted  in  Edinburgh,  of  riuining  the  sewage  over  meadows, 
and  dischiii^ijig  a  good  effluent  only  into  tidal  watei's.  What  he 
strongly  objected  to  was  treating  it  with  aluminoferric  or  hme,  or 
anything  which  created  a  great  amount  of  sludge. 

Mr.  Moss  Floweh  (Bristol)  had  the  same  complaint  m  another 
flpeaker  that  Bristol  had  not  been  included  in  the  Paper.     He  said 
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tbey  had  a  number  of  outlets  into  tlie  ri%*er  Avon  at  Bristol  whicli 
in*as  a  very  nice  river  when  the  tide  was  in,  hut  a  very  nas^ty  one  when 
it  was  out.     They  made  no  attempt  to  ventilate  the  sewera  and  the 
result  was  that  nuisances  existed  in  many  parts  of  the  to^^-n,  but  it 
would  he  ridiculous  to  attempt  to  ventilate  many  of  the  sewers  until 
they  had  been  reconstructed.     It  was  now  propo^d  to  spend  £350,000 
to  £400,000  to  make  the  necessary  improvements  in  the  sewew. 
He   himself  lived   at   Portishead,  a  few  miles  out  of  Bristol,  and 
they  packed  all  their  sewage  into  the  sea  without  any  preparation 
whatever,  and    they  were  pretty  certain   no  nuisance  would  arise 
from  this.     They  had  got  over  the  diiEculty  caused  by  having  many 
of  their  sewerH  below  high  w^ater  by  the  introduction  of  the  Shone 
system.     They  bad  a  normal  rise  and  fall  of  something  like  36  to 
38  feet,  and  with  the  introduction  of  lifting  plant  at  Portishead 
they  could  dispose  of  the  sewage  probably  for  years  without  resort  i 
to  tanks.     If  it  was  found  necessary  to  have  tanks  they  would  adopt  ] 
them,  and  the  main  outfall  sewer  had  been  arranged  with  this  object  in  ] 
view.     He  then  detailed  float  eiperimenta  he  had  conducted,  showiniej 
the  necessity  of  folbwing  the  floats  to  determine  the  course  and 
the  currents.     Had  tliey  lixed  the  point  of  emptying  the  refuse  into 
the  sea  100  yards  nearer  the  shore  they  would  have  encountered  I 
the  currents,  and  the  sewage  would  have  been  set  back  upon  the  I 
shore,  causing  a  serious  nuisance. 

Mr.  Cbables  J.  JfWKi:N^  (Willenhall)  described  fioat  experimental 
at  Llandudno  in  North  Wales,     Floats  of  the  usual  ''sunk''  descrip- 
tion placed  at  the  sewer  outfall  on  the  commencement  of  the  flood 
tide  at  first  trended  inshore,  but  in  every  case  finally  found  their  ' 
way  to  the  open  sea.     They  tried  *' postcard  bottles,*^  but  these  | 
were  found  on  the  Lancashire  coast  about  a  week  after:  and  in  no! 
case  did  they  come  in  on  the  North  Wales  Coast.     He  might  say  ' 
that  the  fish  in  the  vicinity  of  the  outfall  were  there  in  miOions,     In 
relation  to  the  non- treatment  of  the  sewage,  he  said  he  had  been 
out  many  thnes,  and  he  had  never  seen  any  sewage  on  the  foreshore.  | 

Mr.  EusHTON  (Cleethf)rpes)  said,  in  answer  to  Mr.  Nichols,  with 
respect  to  the  indisposition  of  tlie  L.  G.  B.  to  sanctitm  outfalls  into 
the  estuaries,  &c.,  if  some  of  the  authorities  had  now  to  apply  for 
powers  wliich  they  had  already  obtained  they  would  probably  be 
i-efused,  Mr,  Eushton  said  that  their  new  outfall  was  laid  down  in 
1893,  and  float  experiments  were  carried  out,  and  the  floats  followed 
and  then  anchored  down.  After  the  cholera  outbreak  at  Grimsby 
and  Cleethorpes  in  1893,  and  the  agitation  over  the  alleged  con- 
tamination of  the  oyster  beds  and  oyster  layings  in  Grimsby  Bocks, 
the  L.  G.  B,  sent  down  Dr.  Bulatrode  to  insi>ect  the  oyster  beds. 
At  very  low  tide,  when  the  beds  are  almost  bare,  they  (the  beds) 
show  all  to  be  very  clean,  the  water  clear,  and  no  mud  or  slime 
appeared  on  the  stones  and  divisions  marking  out  the  various  beds* 
Samples  of  water  were  taken  by  myself  from  over  and  oflt  the  oyster 
beds,  at  all  states  of  the  tide,  the  water  was  analysed  by  Dr.  Muter  of 
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Landoiit  and  nothing  in  the  nature  of  iewag©  was  foynd.  The  two 
outfalls  are  discharged  right  out  into  the  middle  of  the  hay,  and 
tht;  sand  hanks  prevent  the  sewage  coming  back  on  to  the  shore. 
Thei*e  are  three  valves  on  each  outfall,  so  if  the  ii'st  or  the  second 
valve  failed  to  act,  the  third  was  there ;  the  foreman  vveot  down 
every  two  weeks  to  oil  the  valves  and  remove  any  obstructions  that 
found  their  way  into  the  valve  boxes,  and  to  instance  the  necessity 
of  such  inspection,  one  day  the  foreman  found  two  "  lard  huekets " 
in  the  boxes,  Cleethorpes  suflbred  from  its  proximity  to  Grimsby  in 
many  instances  ;  for  instance,  if  any  thing  occurred  at  Grimsby, 
people  at  once  jumped  to  the  conclusion  that  it  was  of  necessity  at 
Cleethorpes  also ;  the  oyster  layings  at  Grimsby  were  not  at  all  a  fit 
place  for  laying  oysters,  vkle  L.  G.  B.,  report  on  *'  Oyster  Culture  in 
relation  to  Disease,  for  1894—95.**  In  the  same  report  no  direct 
charge  is  made  against  the  CleethorpCvS  outfalls,  and  from  an  extended 
personal  knowledge  of  the  Cleethorpes  beds,  he  had  not  the  slightest 
hesitation  in  saying  the  beds  were  as  good  as  any  in  England. 

Mr.  W.  J.  GtLLiLANn  (Belfast)  pointed  out  that  although  bb  own 
city  had  300,000  inhabitants  it  was  nob  included  in  the  list.  They 
had  been  discharging  crude  sewage  into  the  estuary  of  Belfast  Lougli 
and  it  had  been  found  most  unsatisfactor)%  the  foreshore  for  some 
distance  having  become  very  evil  smelling,  and  one  result  had  been 
a  serious  outbreak  of  typhoid  fever  attributable  at  lea^t  to  some 
extent  to  the  eating  of  cockles  gathered  from  the  hanks  subjected  to 
the  sewage  deposit.  A  number  of  the  members  of  the  Belfast  Fire 
Brigade  as  %vell  as  private  individuals  were  attacked,  and  it  was 
clearly  traced  to  this  cause, 

Mr,  Councillor  T.  H.  Smith  (Blackpool)  said  they  had  obtained 
powers  to  discharge  the  sewage  of  Blackpool  further  out  to  sea,  i.e., 
below  low  water  mark*  One  difficulty  to  be  met  was  the  necessity  of 
finding  storage  for  their  sewage  during  the  time  the  outlet  was  tide- 
locked.  To  meet  this  difficulty  they  had  constructed  a  large  chamber 
and  impounded  the  sewage  therein,  but  they  had  found  great  difficulty 
because  after  some  time  the  tidal  valve  at  the  outlet  did  not  act,  and  the 
Bea  w  ater  found  its  way  into  the  chamber  provided  to  accommodate  the 
sewage.  But  in  any  case  whilst  the  sewage  was  collecting  in  the 
chamber  th«  gases  contained  therein,  the  so-called  sewer  gas,  must 
be  displaced,  and  il:  would  find  its  way  out  at  the  nearest  available 
opening.  To  avoid  this  it  was  decided  to  pump  air  constantly  from 
this  chamber  by  a  large  fan  connected  therewith  by  a  2  ft.  pipe,  and 
to  dehver  the  gases  so  extracted  underneath  the  fire-bars  of  the 
destructor  cells.  This  not  only  cleared  out  the  air  from  the  sewage 
chamber  better  than  had  been  anticipated,  hut  had  also  increased 
greatly  the  efficiency  of  the  destructor. 

Mr.  J.  MiTNCB  (Belfast)  said  whilst  Mr.  Giililand  was  a  free  lance 
he  (the  speaker)  was  an  official,  and  had  to  be  more  careful  in  his 
utterances.     It  was   a   nioi\i   difficult   matter  to   deal  with   twelve 
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ooddee  communicating  typhoid,  and  there  are  many  instances  on 
record  of  oysters  having  done  so ;  but  as  to  the  question  whether 
fish  thrived  in  estuaries  into  which  sewage  was  discharged,  he  liad 
heard  that  trotit  were  particularly  fine  in  a  river  that  ran  alongside 
of  a  churchyard* 

Mr,  WiMJAM  BjBJTMAjr  (the  President  of  the  Section)  said  that  to 
»?oid  back  flooding  at  high  tides  in  seaside  sewerage  schemes  there 
should  be  a  lifting  power  capable  of  keeping  the  sewers  perfectly  free 
from  tidal  effects.  Sewers  of  such  large  capacity  would  not  then  he 
required*  In  listening  to  the  remarks  of  previous  speakers,  it  occurred 
to  him  that  while  at  Freshwater  some  years  since  he  noticed  a  very 
unpleasant  smell  for  a  day  or  two,  and  found  it  came  from  the  sewer 
discharge  into  the  Bay*  Pi*e piously  there  had  been  a  spell  of  dry 
weather,  and  he  noticed  on  the  beach  what  appeared  to  be  a  consider* 
able  number  of  grains  of  rice,  which  in  reality  were  grubs  of  fiies,  and 
he  was  informed  by  the  boatmen  they  always  had  them  in  dry  hot 
weather,  and  that  when  rain  came  they  and  the  smell  would  soon  be 
gone.  This  he  found  was  the  case,  and  instead  of  the  grubs  and  the 
smell  there  was  a  number  of  flies  who  evidently  fed  on  the  decaying 
animal  matter  from  which  the  unpleasant  smell  arose.  Movement 
appeared  to  be  necessary  for  the  development  of  active  life,  for 
wherever  there  was  stagnation  in  air  or  water,  healthy  growth  did 
not  fully  take  place.  He  simply  referred  to  these  observations,  not 
knowing  if  any  useful  lesson  might  be  derived  from  them,  for  time 
did  not  permit  him  to  pursue  the  subject 

Mr.  H.  B.  KiCHOLs  (Birmingham),  replying  to  the  comments  on 
bis  paper,  said  he  did  not  include  even  all  the  principal  towns  of  the 
Kingdom  enumerated  in  his  paper  at  the  request  of  the  President, 
on  account  of  the  length  the  paper  would  take.  He  was  most 
pleased  that  there  had  been  so  much  discussion  on  the  matter*  The 
question  had  been  raised  as  to  the  kind  of  float  which  it  was  best 
to  use  in  these  experiments.  He  had  found  the  float  about  three 
feet  long  which  would  stand  out  of  the  water  about  nine  inches, 
with  a  flag  painted  black,  the  best.  But  experiments  varied  and  did 
not  apply  in  every  case.  As  regards  putting  down  bottles  he  had 
come  to  the  conclusion  that  they  were  useless,  and  he  showed  this  by 
relating  the  result  of  experiments  on  the  Lancashire  coast,  for  some 
of  the  bottles  which  were  advertised  for  at  half-a-crovvn  reward  were 
found  months  after.  This  was  very  unsatisfactory  to  the  Local 
Gt>veniment  Board,  His  own  idea  was,  with  regard  to  these  ex- 
periments, to  carefully  follow  the  floats  to  the  point  where  they 
turned  and  follow  the  turn  as  far  as  possible.  He  thought  it  was 
the  general  opinion  of  engineers  that  surface  water  should  be  excluded 
fjTom  all  sewage  disposal  works.     He  thought  that  that,  generally 

E,  was  the  reply  to  the  discussion  that  had  taken  place. 
i  »         i1 
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"  Some  Simitaiy  Defects  in  Mural  Districts  with  Suggestions 
for  their  hemedy^' by  (Jeo,  H.  Smith,  P.A.SJ. 

(Member.) 

I  PIKJPOSE  briefly  to  briog  under  your  notice  some  of  the 
principal  defects,  from  the  sacitary  jioint  of  view,  of  rural  life, 
and  then  to  submit  for  your  discussion  some  of  the  remedies 
that  have  been  sut»:gested  for  them,  iii  the  hope  that  greater 
interest  may  be  awakened  and  action  speedily  taken  in  this  most 
important  subject 

In   the    Keport™s  of  the  Medical    Inspectors    of  the   Local  \ 
Government  Bosird  one  of  the  most  fre<|uent  matters  complained 
%A  in  rural  districts  is  the  water  supply,  and  yet  how  terribly 
slow  are  the  local  authorities  in  taking  action. 

The  usual  sources  of  dietetic  water  in  the  country  are  three 
in  number,  viz. :  shallow  wells,  the  rivers,  and  the  ponds.  The 
shallow  wells  are  perhaps  tlie  largest  source  of  supply.  They 
are  usually  sunk  in  the  garden  attached  to  the  house,  of  tea 
without  steiniug,  seldom  provided  witli  protection  from  surface 
pollution,  and  rarely  cleanetl  out<  The  cesspool  is  generally  in 
the  same  plot  of  laud,  and  not  nnf requently  geologically  above 
the  well  and  within  fifty  feet  of  it,  and  oi  course  not  water- 
tight, in  fact  the  chief  advantage  of  a  cesspool  in  the  eyes  of  a  ] 
villager  is  that  it  seldom  requires  emptying.  The  dangers  here, 
especially  when  dry  seasons  occur,  when  the  action  of  the  pump, 
where  there  is  one^  tends  to  draw  in  the  soakage  from  the  cess- 
jKJol,  are  ohvious  to  all  of  you. 

The  rivei^  as  they  pass  through  the  villages  generally  receive 
the  drainage  directly  or  indirectly  from  some  houses,  as  well  as 
the  surface  washings  from  the  roads  and  cultivated  lands: 
where  they  run  through  pastures,  the  cattle  are  often  to  be 
found  stand iug  in  them,  anil  in  the  case  of  small  streams  dipping 
ponds  for  sheep  washing  are  frequently  constructed  across  tbem, 
yet  polluted  as  they  are  they  provide  the  sole  source  of  potable 
water  for  many  houses. 

Ponds  are  open  to  the  same  polluting  sources  as  the  rivers, 
and  with  more  serious  effects,  there  Being  no  self-purifying 
action  taking  place  ivith  them  as  is  the  case  with  rivers;  the 
water  is  stagnant  and  affords  a  good  breeding  place  for  frogs 
and  other  reptiles. 

These  defects  admit  of  only  one  remedy — proper  supply  of 
pure  'water  from  waterworks  wherever  the  houses  are  sufficiently 
close  together  to  render  it  possible,  and  in  other  cases  deep  wells 
ought  to  be  sunk  and  carefully  guarded  against  riollution.  The 
question  of  cost  has  here  to  be  faced.     The  Public  Health  Act, 
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1875,  See.  62,  will  not  allow  the  water-rate  to  exceed  twopence 
per  week,  and  this  limit  raises  great  difficulties,  but  it  would 
appear  that  the  limit  might  w^ell  be  raised  to  threepence 
w^ithtuit  caushig  any  liardshi|>j  and  then  much  could  be  done  as 
Mr.  R.  E.  Miildleton  has  shown  in  a  paper  read  before  the 
Surv-ejors'  Institution  in  1805*  Wliat  is  really  wanted  is  a 
water  supply  judieiously  designed,  simple  and  inexpensive  in 
working,  providing  about  10  or  12  gallons  per  head  per  day. 
We  do  not  want  in  country  disti'icts  a  water  supply  for  fire 
extinguishing  purposes,  the  present  sources  can  provide  for  that. 
Another  difficulty,  whicli  is  being  increasingly  felt,  is  the 
present  arrangement  of  parishes  and  districts  in  curious  inter- 
w^oven  boundaries.  A  rearrangenicnt  is  needed  on  the  lines  of 
the  natural  wiitersheds.  If  suck  boundaries  were  adopted 
water  supplies  would  be  greatly  facilitated,  and  the  pollution 
of  rivers  more  easily  prevented^ 

Rural  Autliorities  are  proverbially  slow  in  carrying  out 
sanitary  improvements,  and  it  would  appear  desirable  for  the 
Local  Government  Board  to  liave  power  to  compel  a  District 
Council  to  construct  w^aterworks  forthwith^  after  due  public 
enquirvj  on  the  complaint  of  their  medical  inspector. 

With  regard  to  drainage,  this  is  in  most  rural  districts 
unnecessary,  except  in  the  larger  villages.  An  improvement  on 
the  present  arrangement  should  be  made  by  a  compulsory'  use 
of  earth  closets  or  privies  with  a  small  moveable  receptjicle,  and 
the  adoption  of  a  sub-irrigation  scheme  for  sh)p  water  as 
recommended  by  Dr.  G.  V.  Poore  at  the  last  Congress. 
Midden  heaps  should  be  absolutely  abolished. 

Where  drainage  w^orks  arc  required,  Hushing  is  generally 
necessar)',  and  the  treatment  adopted  for  the  sewage  must  be 
simple  and  w^orklng  expenses  low,  and  in  these  respects  the 
septic  tank  of  Mr.  Cameron  and  the  bacteria  filters  of  Mr. 
Dibdin  are  very  suitable. 

The  difficulties  which  beset  the  water  supply  question  are 
great  but  they  are  small  when  compared  with  those  which 
surround  the  housing  problem.  The  agncultura!  depression 
has  deprived  many  landowners,  wdio  wa»uld  ghidly  build,  of  the 
means  necessary  for  erecting  cottages  for  their  labourers,  w^hile 
the  rent  that  an  agricultural  labourer  can  afford  to  pay  is 
insufficient  to  attract  the  attention  of  the  investor,  the  result  is 
that  overcrowding  and  insanitary  conditions  exist  on  all  sides* 

Take  the  average  labourer*s  cottage  and  what  do  we  find  it  ? 
Drafty,  damp,  un ventilated  (unless  tliere  is  a  tile  off  or  a  pane 
of  glass  missing),  low^-jntched,  unwholesome,  ill-arrangetl  rooms, 
dark  autl  dangerous  staircases,  scarcely-water proof  roofs,  a 
plastering  in  of  holes  or  holes  covered  with  several  coats  of 
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common  arsenical  papers,  aud  the  cottages  supplied  with 
sanitary  conveniences  of  the  most  primitive  type.  In  such 
conJitions  exist,  for  they  can  hardly  be  said  to  live  in  the 
ordinary  sense  of  the  won!,  a  large  proiwrtion  of  the  agri- 
cultural labourers  of  the  country,  who  but  for  their  healthy 
outdoor-work  would  probably  more  often  fall  %^ctims  to  purely 
preventable  disease  and  premature  death. 

It  may  be  argued  that  cottages  are  in  better  condition  now 
than  they  were  thirty  years  ago  hefore  the  passing  of  the  1875 
Public  Health  Act.  This  is  no  doubt  correct,  but  the  detailed 
Reports  of  the  Assistant  Commissioners  of  the  recent  Labour 
Commission  show  the  terrible  prevalence  of  insanitary  conditions 
in  the  present  day. 

Power  1ms  been  given  to  Rural  Sanitar>'  Authorities  to 
condemn  dwelling  unfit  for  habitation,  by  the  1875  Act,  the 
Housing  of  the  Working  Classes  Act,  1890;  and  the  Public 
Health  Amendment  Act,  1890,  but  with  the  complicated 
maehyicrv  jjrovided,  and  the  general  indifference  or  hostility  of 
the  majority  of  the  ilembers  of  the  Board,  it  is  almost  an 
impossibility  to  obtain  a  closing  order,  and  should  such  be 
obtained  the  usual  result  is  to  overcrowd  the  neighbouring 
cottages  with  the  families  remo%^ed. 

The  most  practical  remedy,  and  the  one  which  possesses  a 
large  amount  of  influential  support  already,  is  to  grant  power 
to  the  Parish  Councils  to  obtain  laud  and  build  cottages  where 
they  consider  necessary',  with  money  raised  by  the  local  rates. 
An  interest  of  2^  or  3  per  cent,  could  often  be  obtained  on  the 
amount  so  expended. 

Another  great  step  on  the  road  to  reform  would  be  to  make 
it  a  mi€  qua  nou  that  all  Sanitary  Inspectors  or  Inspectors  of 
Nuisances  should  i>ossess  this  Institute's  Certificate  and  be 
disnualified  from  holding  any  other  office  in  conjunction  with 
then*  Inspectorship.  A  minimum  salary  should  also  be  fixed  for 
the  api>ointment. 

Professor  Henry  Robinson  wTote  some  years  ago  in  his  work  on 
**  Sewage  Disposar'; — **  Parliament  should  enact  that  all  houses 
let  to  tlie  poorer  class  should  fulfil  certain  minimum  require- 
ments as  to  drainage,  water  supply,  ventilation,  and  other 
essentials.  If  a  certificate  from  the  Local  Sanitary  Authority 
was  not  forthcoming  that  these  requirements  had  been  comphed 
%vith,  the  house  should  be  deemed  unfit  for  human  habitation/* 
This  practical  suggestion  coming  from  so  eminent  an  authority 
deserves  more  attention  than  it  has  received,  and  if  strictly 
enforced  would  soon  lead  to  an  improvement,  but,  the  author 
thinks,  before  the  certificate  is  demanded,  the  Parish  Councils 
should  have  power  to  build  and  the  Inspectors  be  duly  certifier 
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or  the  result  would  probably  be  that  uint-tenths  of  the  cottages 
would  be  closed  without  provision  for  housiuf^  those  turned  out, 
or  the  certificates  would  be  of  no  value. 

The  sc*iiidalous  conditions  under  which  froit  and  hop-pickers 
are  housed,  or  ratlier  herded  together,  has  been  recently 
brought  before  public  attention,  b)th  bv  the  terrible  events  at 
Maidstone  and  the  discussion  at  the  Institute ;  it  is  therefore  to 
be  hoped  that  something  will  be  done  to  secure  for  them  healthy 
accommodation  w^ith  the  ordinary  decencies  of  everyday  life- 

In  eonelusiou,  it  should  be  stated  that  much  useful  informa- 
tion on  this  subject  may  be  found  in  the  *' Progressive  Review" 
for  December,  189(),  and  in  the  "Economic  Review*'  for 
Jaimary,  April,  and  Oet4jber,  IHIIT*  It  is  hoped  that  snme 
remedy  will  be  tried  speedily  to  abolisli  the  insanitary  conditions 
which  exist,  and  lie  at  tlie  bottom  of  the  Depopulation  Problem 
of  our  Rural  Districts,  and  are  a  serious  aiul  growing  danger  to 
our  Public  Health. 


Mr.  J,  Aldehsey  Davexpoht  (EngiDefr,  liuml  District  Council, 
Nantwicb,  Cbesbire)  opened  the  discussion,  remarking  that  he 
thought  all  Air.  Smith  bad  said  was  perfectly  true  and  correct.  The 
difficulty  tliey  had  to  deal  \rit!i  in  rural  districts  in  respect  of  water- 
supply  by  means  of  waterworks  had  been  Hie  long  distances  that  the 
houses  were  apart,  and  the  consequent  great  cost  in  laving  mains  to 
supply  them  with  water,  especially  as  the  rate  allowed  by  the  Local 
Cxovernment  Board  of  something  like  2d,  a  week  would  form  no 
adequate  return  upon  the  expenditure.  It  might  be  interesting  if  he 
mentioned  bow  they  got  over  the  difficulty  in  the  Nantwicli  Itural 
District  to  which  be  belonged.  In  an  essentially  rural  district,  they 
had  supplied  somethingj  like  forty  townships  by  means  of  water- 
mains,  and  something  like  i350U  houses,  and  each  house  had  a  tap 
inside.  They  had  no  stand-pipes  whatever,  and  for  those  houses  and 
townshipis  they  had  provided  a  perfect  and  pure  water  supply.  How 
had  that  been  done?  The  difficulty  waa  one  that  be  saw  was  great, 
and  it  had  been  overcome  by  asking  the  assistance  of  the  owDers  of 
prtiperty.  The  minimum  water-rate  that  all  those  tenants  paid  was 
2|d,  per  week.  That  was  ^xed  by  the  Local  Government  Board 
under  the  Public  Health  Water  Act.  It  would  not  however  pay  the 
cost,  so  in  addition  a  rate  of  a  penny  in  the  pound  was  taken  from 
the  township,  and  beyond  that  the  various  o\^'ners—wh ether  ^reat  or 
small — whose  properly  was  supphed,  paid  the  difference.  The 
owners  in  fact  covered  the  deficiency.  VV^hat  was  possible  in  one 
district,  he  thought  was  possible  in  others,  if  only  it  was  set  about. 
With  respect  to  the  owners  of  property  he  might  be  asked  how  the 
District  Council  was  secure  with  regard  to  their  contributions.  His 
answer  was  that  there  had  been  u  difficulty  sometimes  with  small 
men.  Their  guarantees  might  at  times  be  of  very  little  use,  and  when 
death  robbed  the  Council  of  their  larger  and  safer  guarantors  the 
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succeeding  owner  might  not  be  willinsr  to  pay  the  guarantee.  His 
Council  had  experienced  these  diRicultie^,  but  they  had  been  obviated 
by  an  Act  which  was  passed  in  the  previous  Besaion  of  Parhament, 
"The  District  Councils  Water  Supply  Facilitiea  Act/'  By  that  Act 
the  owners  of  property  were  enabled  to  give  security  to  the  District 
Council  for  the  supply  of  water  to  their  property.  In  this  way  the 
District  Council  was  absolutely  safe  in  undertaking  these  schemes. 
They  had  been  going  on  these  lines,  small  at  first,  for  something  Hke 
eighteen  years.  They  are  much  more  busy  now,  and  at  iiresent  he 
had  in  band  water  schemes  for  about  six  townships,  and  the  neii 
week  a  Local  Government  Boai"d  Inquiry  as  to  three  wa^  to  be  held, 
So  he  was  not  speaking  of  anything  that  might  be  possible,  he  was 
apeaking  of  souiethiug  that  had  been  actually  accomplished.  They 
found  that  when  people  experienced  the  benefits  of  the  water  supply, 
one  spoke  to  another  about  those  benefits,  and  so  they  were  en- 
couraged to  extend  their  works  from  township  to  township.  All  the 
towDsbips  lie  referred  to  were  essentially  rural.  At  the  present  time 
other  townships  were  asking  them  for  water,  and  they  c^>u]d  not 
possibly  di'al  with  them  within  a  reasonable  time.  And  so  the  tbijig 
went  on.  He  mentioned  these  matters  to  show  bow  improved  water 
supplies,  and  water  works  in  rural  districts,  might,  with  a  little  taet» 
probably  be  accomplished  in  other  districts. 

Mr.  H.  Dbitham  (Aherforcl)  as  the  representative  of  a  Rural 
District  Council,  observed  that  Mr.  Smith  had  suggested  certftin 
remedies,  but  these,  in  his  opinion,  did  not  go  far  enough.  Why 
should  the  difference  or  distinction  be  made  between  the  rural 
district  and  the  urban  district  or  town  council,  so  far  as  powers 
were  concerned  to  get  water?  By-laws  which  weni  in  force  in  one 
place  ought  to  be  in  force  in  others.  ;Mr.  Smith  had  spoken  about 
wells.  He  was  aware  that  the  Public  Health  Water  Act  bad  lieeii, 
passed,  and  the  Public  Health  Water  Act  was  defective.  Therefore,] 
if  the  po\v  ers  were  placed  with  the  Ltjcal  Government  Board,  as  si 
gested  by  Mr.  Smith,  probably  the  working  of  the  Act  would  be 
fective.  H'the  Local  Government  Board  would  amend  their  Acts  and 
give  local  aythorities  power,  he  had  no  doubt  that  councils  in  ruraj^H 
districts,  at  least  his  own  district  he  could  pt-rsonally  speak  for^| 
would  be  very  glad  to  carry  them  out.  In  some  parts  of  his  districts 
they  c'oidd  not  sink  a  well  under  -£50  :  therefore,  what  was  the  use 
of  the  Local  Government  Board  coming  in  that  place  with  the  Public 
Health  Water  Act,  which  only  allows  about  £S  lOs,  or  ^13  to  he 
spent  in  providing  water  in  sinking  a  well  in  rural  villager  ?  Xone 
whatever.  Where  were  they  going  to  get  a  district  to  sink  wells 
for  the  amount  of  money  stipulated  ?  Where  were  they  going  to 
get  the  supply  for  rural  populations  under  the  by-laws  ?  It  w 
awkward  to  draw  water  in  rural  district  vUlagea  of  200  or  300  peopJ 
over  a  district  of  ten  miles.  The  rates  were  not  sufficient  to  allow 
If  the  Act  vraa  amended,  or  tlie  law  amended  in  such  a  way  that 
would  give  the  same  power  to  rural  district  councils  as  to 
councils,  then  they  could  do  tkeic  own  work  without  going  to 
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Local  Goiemmeiit  Board.    Gire  Utem  powers  and  tliej  would  do 
it  themselves.    Then  came  the  que^on  AbcHit  nren.    He  should 
like  to  see  an  Act  of  Parliament  passed^  wlieniif  eonie  mnon  wis 
given  the  power  to  see  that  strettms  in  Tanoos  parts  of  tlie  coimtiy 
were  cleansed.     It  was  well  known  that  peo^e  filing  in  rural  parte  ^ 
had  to  go  to  those  streams  to  g^  water  to  drmk,  wock  as  it  might  be, 
sometimes  pure,  sometimes  not*    With  ic^srd  to  the  scsTenging  of 
ninil  districts,  this  was  a  very  big,  and  rery  eurioas  piece  of  irark  to  ] 
contend  with.     If  they  started  to  speak  of  MaveaigiBg  a  mrai  Tillage^ 
the  people  at  once  rose  up  in  rebellion  and  said  ^  Oh  no,  we  want 
this  for  our  gardens  ;  jou  must  not  disturb  it.'    There^MB,  he  said,  J 
they  were  short  of  the  powers  possessed  by  urban  distfiets  to  eiiforca  | 
it  without  the  sanction  of  the  Local  6ovi»niiient  Boazd.     If  they 
wanted  to  do  this  or  that,  it  was  Deoesaarj  to  get  their  sanction: 
possibly  they  got  it,  probably  not.     He  eoDSidered  that  in   that 
respect  they  were  entitled  to  the  same  powefm  as  vrlnn  districts.     It 
should  not  be  «'  They  may/'    The  words  akooM  he  ''  They  shall** 
All   urban  districts  and  rural   districts  dMuUi  do  this   things  the 
scavenging,  and  in  his  opinion^  the  expeoiae  oii^it  to  be  charged  upoa  J 
the  district  which  beneiited  thereby.      What  he  i^italed  ior 
th&t  the  by-laws  in  force  in  urban  distrieto  afcoaU  be  the  same  ] 
roral  districts ;  the  same  law  that  applied  to  nftm  fiatiieta  onght  1 
apply  to  rural  districts.     If  they  mid  this  power  tfaeve  would  be  no 
difficulty  about  it  in  his  district,  eonsiifing  ai  faitjAwo  townships ; 
they  should  hare  no  diificnlty.    His  eonncfl  wooJd  he  cmlj  too  glad 
if  they  could  get  the  means  of  canTtog  oirt  the  woHl 

Mr.  H.  E«  Smith  (London)  reminded  the  section  that  recently  a 
short  correspondence  in  Th€  Trm^g  on  the  qnestion  of  faoasing,  raised 
the  point  as  to  whether  in  purely  rural  distzicta  it  would  not  be  better 
rather  to  encourage  private  exiterpriae  in  the  way  of  boildiiig  cot- 
tages, than  to  hare  them  erected  hj  pohlie  anlhontiea^  and  ^hat  in  j 
rural  districts  a  good  deal  might  be  done  if  the  Rgokbooa  of  man; 
of  the  authorities  were  somewhat  relaxed  to  allow  wooden  cottages 
be  put  up.  It  was  practically  poawhle  to  cveet  wooden  cottagea 
f!onsiderably  less  cost  than  cottages  that  woe  built  of  hnA  or  st( 
and  such  cottages  could  be  mode  pei^eotly  conlbctaMe  and 
tight.  In  towns,  of  oonrae,  it  was  afasoialely  iiBpoaAle  fjpom 
risk  of  fire  to  allow  such  couslmelions.  In  the  ndjg^iboviiooi 
London  from  which  he  came*  howoier,  theio  wem  sttO  maaj  Hi 
in  which  a  very  large  nnmher  of  wooden  bomea  oiiated.  In  coi 
places  there  did  not  aeeni  to  be  any  veiy  anliicifnt  renion  why 
structures  should  not  be  allowed.  There  wns  no  doubt  that 
could  be  erected  at  r^j  ranch  less  ooet  than  more  sobstnntial 
buildings,  and  they  wooM  last  a  rery  eonsidetnUe  nnaber  of  years,  and 
if  they  were  boarded  ont^de  and  plastered  inside^  then  appored  no 
really  sufficient  reason  agnnst  the  allowance  of  their  erection.  It 
cert^ly  seemed  dedrablo,  from  many  points  of  Tiew,  that  printe 
enterprise  should  he  eneooraged  rather  than  that  the  natter  sboold 
be  put  in  the  hands  of  pnUBc  aathotitiiea,    \t  wis^  % 
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that  might  be  worthy  of  the  consideration  of  certain  local  authontie 
if  such  buildings  should  be  erected  in  considerable  numbers,  it  might 
be  a  partial  solution  of  the  difficulty  of  providing  cheap  housea  for  tht^ 
working  cla.'^ses. 

Mr.  William  Blakd  (Urmston)  said  he  had  had  some  eiperience 
with  regard  to  the  housing  of  the  people  in  rural  districts,  and  he  did 
not  think  it  would  be  a  good  policy  to  relax  the  sanitary  requirements  i 
of  a  district  in  order  to  encourage  the  erection  of  wooden  buildings,  if 
such  buildings  were  to  be  erected  by  private   enterprise.      There 
would,  lie  thought,  be  some  I'eason  for  the  relaxation  of  our  laws  i! 
the  build'mgs  were  to  be  erected  by,  and  remain  under  the  government 
and   care   of   the   local   authority,    because    there    would    be    some 
guarantee   that   they    would   be   let   at   a   rental    which    would  be 
commensurate  with  the  cast  of  their  erection,     lie  had  in  his  mind  - 
a  typical  illustration  in  the  construction  of  the  !Miinchester  Ship  ' 
Canal,  where  there  were  erected  hundreds  of  wooden  buildings  for 
the  accommodation  of  the  navvies  and  their  families,  and  he  knew 
that  numbers  of  private  individuals^,  taking  advantage  oi*  the  example 
set  them  by  the  contractor^  erected  similar  buildings  upon  land  which 
they  were  able  to  get  in  close  proximity  to  the  Canal  works,  with  the 
result  that  they  were  able  to  get  the  same  rents,  or  even  greater 
rents  for  those  wooden  erections  than  persons  were  getting  for  very 
considerably  better  accommodation,  in  properly  constructed  dwelling  i 
houses.     Therefore  he  said  it  would  be  a  wrong  course  of  action  fori 
the   Congress   or   anybody   to    advocate  the    withdrawal    of   those  J 
provisions  of  the  Public  Health  Act,  and  the  by-laws  which  the  local  J 
authorities  had  the  powers  to  insist  tipf*n,  in  order  to  allow  privatdj 
people  to  put  up  buildings  which  they  knew  would  quickly  get  in  aaj 
insanitary  condition.      He  deplored,  what  be  knew  to  be  the  fact 
while  engaged  in  sanitary  work,  tliat  there  was  great  overcrowding  in 
villages,     file  had  known  cases  where  couples  had  had  to  wait  years 
before  they  could  get  married  because  they  could  not  get  houses 
to  live  in  in  their  own  village.     He  had  known  cases  where  houaeft 
had  been  closed  and  pulled  down,  and  people  had  had   no  homes 
to  go  to,  and  had  to  crowd  into  other  homes.     The  necessity  for 
better  houses  and  more  of  them  in  countrj^  villages  was  establishedt . 
hut  the  way  of  getting  them,  he  thought,  lay  witkthe  local  authorityl 
carrying  out   the   refpiirements   of   the   Housing   of   tlie    Working^j 
Classes  Act.     It  ought  to  be  a  compulsory  Act,  and  not  a  permi*:sive,^ 
one,  for  all  rural  districts. 

Alderman  CoiiPSTOX  (Kawtenstall)  thought  the  dithculty  in  rural 
districts  was  not  so  ranch  as  between  wooden  buildings  and  more 
permanent  buildings,  as  the  diificulty  of  getting  suitable  sites  at  all 
with  easy  ground-rent  and  conditions. 

Mr.  J  OHN  1).  Watsok  (County  of  Aberdeen)  did  not  quite  agree  | 
with  the  reader  of  the  paper  in  advocating  the  intervention  of  thej 
Local  Grovernment  Board,     it  seemed  to  him  that  a  great  deal  more 
could   be  done,  as  the  gentleman  from  Cheshire  had  said,  by  local 
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effort  and  by  the  education  of  the  people.  He  represeiit4^d  a  very 
Imrga  agricultiinil  county  (Aberdeen),  and  tbey  hud  from  3l>  to  4U 
villages,  and  since  the  passing  of  tlie  Local  Government  Act  of  1889 
(a  year  inter  timn  the  one  in  England)  thej  had  formed  no  fewer 
than  21  water  districts  and  20  drainage  districts.  These  had  alJ 
been  formed  quietly  and  without  any  fuse*  what4:^ver.  Their  method 
^  was  exceedingly  simple.  If  there  was  any  difficulty  about  water 
supply  one  of  the  officials  of  the  County  was  generally  consulted, 
and  the  people  were  asked  to  sign  a  requinition.  Ten  signatures 
were  quite  sufficient  to  call  upon  the  local  authority  to  consider  the 
case^  and  if  the  local  authority  thought  that  a  good  ease  bad  been 
made  out,  they  instructed  the  engineer  to  prepare  plans  fihoviing 
where  water  could  be  had,  or  wfiere — in  the  case  of  drainage — a 
sewage  disposal  system  could  be  carried  out  at  a  reasonable  expense, 
A  great  deal  depended  upon  that.  A  local  authority  was  generally 
frightened  in  the  initial  stages  by  the  ctjst,  and  if  they  could  show 
to  the  authority  that  reasonably  good  work  could  be  done  for  a 
reasonable  rate,  bis  ei[>erience  was  that  they  were  quite  willing  to 
go  on  with  it.  As  he  liad  said,  21  water  districts  and  20  drainage 
district**  had  already  been  formed.  When  the  local  authority  did 
not  form  a  special  district  after  they  had  been  requested  to  do  so  by 
the  ten  ratepayers,  it  wa**  within  the  right  of  the  ratep^iyers  to  go  to 
the  Sherilf  (in  England  the  County  Court  Judge)  and  call  upon  him 
to  revise  the  judgment  of  the  local  authority.  In  two  cases  they 
had  had  such  appeals  and  in  both  eases  the  Comity  Court  Judge  had 
reversed  the  judgment  of  the  local  authority,  and  special  districts 
had  be<*ti  formed.  It  seemed  to  him  thiit  if  work  of  the  kind  was 
gone  about  pretty  much  in  the  same  way  that  there  would  not  be 
the  need  for  application  to  the  Local  Government  Board.  With 
regard  to  the  money  required  for  the  construction  of  capital  works 
it  was  not  necessary  for  them  to  have  the  sanction  of  the  Local 
Government  Board  at  all.  If  a  village  was  formed  into  a  special 
district  in  the  way  he  had  described,  and  if  the  plans  were  approved 
by  the  Standing  Joint  Committee,  and  the  County  Council  authorised 
by  that  Committee  to  construct  the  works  and  borrow  money  there- 
fore, it  was  enough  to  go  forward  and  borrow  money  from  whoever 
would  lend  it  on  the  security  of  the  County.  They  had  borrowed 
money  tTom  insurance  companies  and  others  without  any  difficulty 
at  the  rate  of  soniething  like  3  per  cent.  Where  they  took  the  ad- 
vantage of  the  2|  per  cent,  rate  provided  by  the  Public  Works  Loan 
Commissioners  it  was  necessary  for  them  to  apply  to  the  Local 
Government  Board  for  their  sanction,  hut  they  did  not  hold  a  public 
inquiry  as  in  England,  all  they  did  was  to  find  out  in  the  first 
instance  whether  the  works  proposed  were  tlioroughly  good,  and  if 
they  were  so,  and  if  they  were  also  perfectly  satisfied  that  the  rate 
to  be  levied  within  the  special  district  was  equal  to  provide  sufficient 
interest  on  the  money  borrowed,  there  was  no  difficulty  about  it. 
With  regard  to  wooden  houses,  they  had  tried  them  in  the  County 
of  Aberdeen,  but  did  not  approve  of  them,  and  they  found  on  the 
whole  that  they  were  not  cheap  houses. 
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Th»  PflEsiDJiNT  OF  THE  S^CTioJf  (Mr.  Henman),  before  bringing 
the  difleussioo  to  a  close,  expressed  his  opinion  that  questions  of 
water  supply,  at  all  events  for  country  places,  were  dealt  with  in  too 
small  a  manner,  Each  district  was  supposed  to  look  after  itself,  only 
subject  to  the  County  Councila,  His  e.xperience  of  country  districts 
WM  that  the  people  of  the  locality  are  too  often  quite  content  with 
thinga  aa  they  are,  and  will  not  move  unless  some  pressure  is  bnjught 
to  bear  upon  them.  Therefore,  it  seemed  to  him  to  be  better  that 
the  County  Council  *ihoiild  act  and  not  wait  for  district  councib  and 
parish  councils  to  apply  to  them.  But  better  still,  the  w^hole  subject 
of  the  water  supply  of  tbe  country  should  be  dealt  with  on  a  far 
larger  and  broader  basis  by  the  Government.  In  some  districts  a 
e*upply  which  was  ample  and  pure  at  the  time  it  was  procured,  had 
in  the  coio'se  of  a  few  years  become  inadequate  and  contaminated  in 
consequence  of  tbe  population  largely  increasing.  The  rainfall  in 
England  wn^  ample,  and  gathering  grounds  wei*e  available  from 
which  large  j^upplies  cuidd  be  drawir.  The  whole  coimtrj'  should  be 
mapped  out  and  lines  of  aqueducts  constructed,  principally  with  a 
view  to  the  requirements  of  all  the  moat  populous  localities  ;  but  in 
auch  a  manner  as  to  provide  a  supply  to  every  town  and  village  by 
one  rate  or  another.  It  would  be  a  vast  undertaking,  but  far  more 
satisfactory  than  the  costly  methods  of  procedure  hitherto  adopted. 
The  whole  population  would  benefit  and  there  would  be  an  end  of 
the  Htruggle  between  one  locality  and  another  for  possession  of 
coveted  watersheds.  With  regard  to  Mr.  E.  Smith's  remarks 
advocating  the  construction  of  wooden  houses  to  meet  the  require- 
ments of  rural  districts,  he  was  sure  they  were  made  uitb  the  best 
intentions.  Perhaps  there  are  some  districts  in  which  wooden  houses 
might  be  allowed,  but  they  must  always  be  regarded  as  temporary 
erections,  He  knew  it  was  a  fact  that  in  some  places  wooden  houses 
lasted  for  a  considerable  number  of  years  in  a  sound  condition,  but 
as  a  rule  they  were  not  durable  in  this  country.  A  Norwegian 
gentleman,  who  cam©  to  reside  in  the  Korth  of  England,  preferring 
the  method  of  house  construction  to  which  he  had  been  accustomed 
in  Ills  own  country,  had  the  whole  of  the  material  sent  over  from 
Norway,  and  the  house  was  erected  exactly  as  it  woidd  have  been  in 
that  country.  Within  three  or  four  years  rot  set  in,  and  he  (the 
speaker)  believed  it  was  anything  but  a  plejisant  place  of  abode.  The 
fact  is  that  most  wooden  buildings  erected  now-a-days  are  only 
intended  to  be  temporary.  They  may  suitably  serve  a  certain 
purpose  for  a  time,  but  they  are  often  permitted  to  remain,  and 
people  live  in  them  long  after  they  cmi  be  considered  in  a  suitable 
sanitary  condition  for  human  habitation. 

Mr.  G,  H.  Smith  (Maiden),  in  replj^ng  to  the  discussion, 
thanked  all  who  had  taken  part  for  the  kind  way  in  which  they  bad 
received  the  paper.  One  speaker  said  that  he  did  not  go  far  enough 
on  the  question  of  the  by-laws  in  the  country.  To  a  great  extent  ht* 
agreed  with  that.  If  a  house  was  not  fit  for  habitation  on  account  of 
its  air  space,  the  height  of  its  rooms,  bad  drainage,  and  such  hke 
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in  a  town,  no  amount  of  isolation  way  Id  ever  make  it  fit  in  the 
country.  Therefore  the  by-laws  which  condemned  it  in  the  town 
oufjht  to  be  the  same  in  the  country  and  condemn  it  there.  Several 
f^entlemen,  he  tboy^rht,  rather  misunderstood  him  with  regard  to 
I-ucal  Government  Board  intervention.  Where  a  Local  Authority 
was  prepared  to  carry  out  a  water  eeli^me  he  did  not  wi**h  the  Loral 
Government  B<jard  to  interfere.  What  he  held  was  that  where  the 
Inspectors  of  the  Local  Government  Board  were  so  frequently 
reporting  a  particular  district,  and  when  the  Local  Aythority  refused 
or  neglected  to  put  in  force  a  water  scheme,  theo  the  Lot-al  Govern- 
ment Board  ought  to  have  the  power  to  compel  the  local  authority 
to  carry  it  out  forthwith*  With  regard  to  wooden  houses,  lie  pointed 
out  that  in  bis  district  the  country  labourers  couki  not  afford  to  pay 
more  than  very  little  for  house  rent,  and  if  wooden  houses  were  going 
to  be  put  up,  there  must  be  a  certain  amount  set  aside  every  year  lor 
re-erection.  These  houses  would  not  la -it  many  years,  and  they  must 
provide  a  sLEkiug  fund  to  pay  for  them,  and  this  would  add  to  the 
rent  thev  would  require  the  labourer  to  pay.  If  in  the  first  place 
they  built  a  substantial  brick  cottage,  it  would  last  eonsidenibly 
longer  than  timber,  and  they  would  not  require  such  a  hirge  sinkiog 
fund,  and  in  consequence  not  so  nmch  in  weekly  rent.  With  regard 
to  the  requisition  tor  water  as  pmctised  in  Scotland,  be  thought  it 
might  do  very  well  in  Scotland,  but  he  was  afraid  in  Englatul 
such  a  thing  would  not  take  place.  Tn  ngricultural  ilistricts  here 
they  liad  the  labourers  who  were  a  large  majority  of  the  house- 
holders, and  wdiere  they  were  all  working  for  farmers — if  the  farmers 
were  not  inclined  for  the  water  supply,  it  might  be  taken  for  granted 
that  the  labourers  would  not  be.  It  w oulil  not  be  worth  their  while 
to  sign  a  requisition  to  the  SheritF,  or  they  would  soon  he  requested 
to  remove  to  the  next  pariah.  It  might  be  very  good  for  Scotland, 
but  not  for  England. 


**  y^ff  Purchase  of  ike  Catchment  Area  as  a  Means  of  protecting 
the  Stmrces  of  a  FuhliG  Water  Supply, ''  %  J.  Spottis- 
WOQDE  C^uiERON,  M.D.j  B.Sc.,  Medical  Otticer  of  Health, 
Leeds, 

The  duty  of  cleansing  wells,  the  honour  f^iven  to  well-borers, 
the  many  lawsaits  m\  account  of  the  diversion  of  springs,  all 
testify  to  the  importance  the  community  have  always  in  all 
countries  attached  to  the  sufficiency  and,  so  far  as  their  know^- 
ledge  went,  to  the  purity  of  common  water  supplies.  The 
impounding  of  river  and  surface  waters,  their  storage  in  reser- 
voirs ami    tanks — ^interfering   as   it  so    frequently  does  with 
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private  rights — is  in  this  couutrv  almost  impossible  ciu  any 
large  scale,  except  hy  the  exercise  of  si>ecial  powers,  only  to  be 
obtained  from  Act  of  Parliament. 

Aii  waterworks  umlertakers,  whether  sanita^rv  authorities  or 
others,  are  required  by  statute  law  to  conform  to  certain  con- 
ditions, and  certain  powers  have  been  given  to  them  for  securing 
the  purity  of  the  water  supply.  The  Waterworks  Clauses 
Act  of  1847  contains  the  more  important  of  these  provisions. 
These  clauses,  it  will  be  remembered,  were  the  conscdidatiaii 
into  an  Act  of  Sections,  wliich  it  had  b*.Hin  usual  before 
tliat  time  to  insert  iu  private  Acts.  Certain  of  these  clatises 
(18  to  27),  restrictive  in  their  nature,  and  applicable  to  raines^ 
are  incorporated  with  juotlifications  by  the  Public  Health  Act, 
1875,  Support  of  Sewers  (Amendment  Act)  1883,  into  the 
sanitary  Acts  bindint^  upon  all  authorities.  One  clause  of 
the  1847  Act  requires  that  the  undei'takcrs,  whether  a  water- 
works company  or  a  sanitary  authority,  shall  keep  and  provide 
ill  their  pipes  pure  and  wholesome  water,  sufficient  for  the 
domestic  use  of  all  the  inhabitants  of  the  town  or  district 
within  the  limits  of  the  special  Act^  But  this  section  (35), 
while  recpiiring  them  to  keep  this  pure  water  in  their  pipes, 
does  not  confer  any  special  powers  for  so  doing.  Other  sections 
of  this  1847  Act,  referring  to  protection  of  water,  deal  (54) 
with  the  ])ri»vision  of  cisterns  and  cocks^  enact  penalties  (55)  on 
jxu'sons  allowing  such  apparatus  to  get  out  of  repair,  give  rights 
of  rejiair  and  oliservation  in  I'egard  to  the  structures,  and  pro- 
tect the  undertakers  against  waste. 

More  cognate,  however,  to  the  subject  of  this  paper  is  Section 
til,  which  makes  it  ])enal  for  anyone  (1)  to  bathe,  or  w*ash  or 
throw  an  animal  into  a  stream,  reservoir,  aqueduct  or  othiT 
work  belonging  to  the  undertakers,  to  (2)  throw  any  rubbisli 
into  or  du  any  kind  of  washing  in  such  stream,  &c,,  to  (3)  cause 
the  water  of  any  sink,  sewer  or  drain,  steam  engine,  boiler  or 
other  tilthy  water  belonging  to  him  or  under  his  control  to  niu 
or  be  brought  into  any  stream,  etc.,  or  do  any  other  act  where- 
by the  water  of  the  undertakers  shall  be  fouled.  The  penalty 
for  any  offence  against  tliis  section  is  limited  to  £5,  but  there 
is  a  recurring  |>cnalty  of  20s,  a  day,  should  the  last  mentioned 
offence  be  continue<L  There  are  also  other  sections  relating  to 
]>rotection  against  effluents  from  gas-works  which  1  need  not 
remind  you  of.* 

*  The  further  Act  nF  1803,  dealing  priDciptilly  witti  the  security  of  reservoirsi 
enabled  the  undertakers  to  cut  off  water  t*upjjly  where  in|tiry  Imd  t»eeadoii4^, 
and  iDcre*it*ed  the  strength  of  the  law  iu  regard  to  wa«te  or  the  foulioi; 
through  the  pipee^  but  ^jmclically  left  ttie  i>owers  of  protection  of  the  sources 
of  supply » much  aa  vo,  Vass,  ^  ^XftTisOTV*  ^Wu^^aj^  K^x  cs\  x^*; . 
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It  is  therefore  principally  the  61st  section  of  the  1847  Act 
that  has  to  be  relied  upoo  bj  a  waterworks  authority  as  a 
means  of  protection  against  the  fouling  of  the  sonrce^  of 
supply.  Tlierc^  are^  it  is  tiiie,  certain  provisions  in  the  Rivers 
Pollntitm  Prevention  Act,  1876,  dealing  specially  with  sewage 
pollntions  and  mining  or  manufacturing  effluents.  But  this 
Act  is  hanntered  by  such  restrictions  as  make  it  extremely 
difficult  to  administer  against  an  old  offender.  With  the  ex-  ' 
ception  of  the  ordinar)^  public  health  powers  for  the  abatement 
of  nuisances,  these  are  the  only  general  enactments  enabling 
water  authorities  to  protect  the  purity  of  the  water  they  supply, 
and  the  question  naturally  arises — are  they  sufficient? 

While  the  61st  section  practically  prohibits  personal  bath- 
ing or  the  washing  of  an  animal,  of  clothes,  of  skins,  &c., 
or  the  throwing  of  dirt  into  a  *' water-cuorsc," '  it  does  not  say 
exactly  what  a  water-course  is.  In  many  of  our  upland  dis- 
tricts a  fairly  pure  water  is  collected  from  large  areas  of  moor 
and  pasture  land.  The  whole  surface  of  the  hills  sloping  to  the 
river  basin  is  really  part  of  the  water  catchment,  but  only 
certain  haliitual  courses  of  water  could  be  called  streams. 
These  hills  are  often  steep,  and  practically  an}i;hing  put  upon 
the  land  is  liable  to  be  carried  down  by  the  niin  to  the  water- 
courses. The  average  farmer  cannot  be  niude  to  understand 
that  the  heap  of  manure  from  his  mistalj  shippon,  or  byre,  the 
liquid  fi'oni  which  is  allowed  to  trickle  over  his  land,  can  be  in 
any  way  objected  to  by  a  water  authority,  and  yet  he  generally 
selects  for  the  site  of  his  manure  heap,  if  not  the  actual  bank 
of  the  stream,  some  steeply  sloping  ground,  whicli  would  in 
heavy  rain  contribute  surface  water  to  tlie  neighbouring 
runnels. 

The  question  then  arises  **  does  he  in  any  way  infringe  this 
section  ?  "  He  does  not  throw  his  rubbish  into  the  stream,  or 
reservoir,  or  aqueduct.  The  rain  which  passes  over  the  ground, 
carrying  with  it  some  of  the  filth,  is  not,  he  would  contend, 
exactly  filthy  water  belonging  to  him  or  under  his  control, 
which  he  can  be  said  to  cause  to  run  or  be  brought  into  the 
stream.  He  does  not  intentionally  make  a  channel  from  his 
manure  heap  to  the  water-course.  On  the  other  hand,  in  a  sort 
of  half-heai-ted  way,  he  will  dig  grips  across  the  course  of  this 
liquid  to  keep  it  longer  upon  the  laud,  and  ha\ing  done  this 
he  will  consider  that  he  has  done  all  that  can  be  required  of  him 
under  the  section. 

The  convenience  attached  to  his  house  is  generally  placed  in 
the  garden  a  little  away  from  the  dwelling.  Not  unf requently 
it  is  on  some  high  bank,  the  surface  water  from  which  gravitates 
towards  the  stream,  but  this  place,  he  wiW  teW  ^'o\i,\\^tE\i^^ia^^ 
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situated  within  the  memory  of  man  and  he  does  not  see  how 
anybody  can  reasonably  object  to  it,  A  wayside  Inn  receiving 
travellers  and  fishermen^  who  are  not  necessarily  always  exempt 
from  Infective  disease,  has  a  convenience  of  the  kind  mentioned, 
at  tlie  back,  and  tlie  iiii^ht  soil  has  to  he  removed  from  the 
immediate  neighbourhood  of  the  trout  streaim  The  person  who 
removes  it  is  not  as  careful  of  it  as  if  it  were  refined  gold,  and 
if  a  little  escapes  from  his  wheel-harrow  as  he  takes  it  away  he 
will  regard  such  an  accident  as  of  trifling  con8ec|uence*  But 
possibly  witli  the  march  of  civilization  and  increasing  visits  of 
fishermen  the  landlord  places  a  water-closet  for  the  conv^eiiience 
of  his  customers  in  an  upper  storey  and  conducts  the  pipes  into 
the  drain  or  the  cesspotjl  bordering  njion  the  stream. 

His  cesspool  is  not  supposed  to  have  an  overflow,  and  m 
supposed  to  he  emptied  on  to  the  land  at  some  distance  from 
the  stream,  but  what  guarantee  has  the  wat^r  consumer  that 
such  is  really  the  case.  Such  conditions  as  I  have  described 
are  not  imaginary,  but  arc  drawn  from  fact^  What  i)ower  has 
the  Waterworks  Authority,  say  the  Corporation  of  a  neighbour- 
ing town,  under  the  section,  to  get  rid  of  this  nuisance-  If  they 
catch  the  man  emptying  his  filth  into  the  river,  they  can  go  to 
the  Rural  Magistrates  and  ask  to  liave  him  fined  £5.  If  they 
find  that  he  has  made  a  distinct  channel  from  his  house  to  con- 
vey tlie  slops  to  the  stream  they  can  do  the  same.  In  one 
instaoce,  in  tlie  house  attaclied  to  an  ahnost  disused  flour  mill, 
after  remonstrance  from  the  authority,  the  drain  from  a  slop- 
sink  at  the  front  had  been  cut  off  from  the  stream,  but  it  was 
afterwards  found  that  a  small  gutter  at  the  back  had  evidently 
been  utilized  instead  for  the  conveyance  of  slops  into  the  mill- 
lead,  and  then  CO  of  course  into  the  stream.  But  who  is  to 
watch  the  family  in  this  house  to  see  that  they  send  no  foul 
liquids  into  the  beck  ? 

The  authority  have»  I  take  it,  no  power  to  seal  np  these 
apertures,  antl  to  say,  '*  Not  only  shall  you  not  use  them,  but 
we  shall  take  them  away/'  A  conviction  could,  of  course,  only 
be  obtained  against  an  offender  by  proving  the  actual  com- 
mission of  the  offeuce.  But  the  object  of  sanitary  science 
surelv  is  the  prevention  rather  than  the  removal  of  nuisances; 
an<l  I  suggest  that  a  water  authority  ought  to  have  powers  of 
entering  upon  premises,  and  making  alterations  of  such  pre- 
mises, at  their  own  expense^  of  such  a  character  as  shall  make 
it  easier  for  the  occupiers  to  use  them  in  a  cleanly  than  in  a 
dirty  manner.  The  ordinary  law  does  not  ^ve  them  such 
power. 

It  is  not  to  be  expected  that  a  farmer  living  on  the  side  of  a 
stream  which  has  been  impounded    for  water  works  puqKxses 
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should  himself  go  to  the  exf>ense  of  re-arranging  the  position  of 
his  midden,  or  of  his  stable,  or  of  making  a  small  sewage  farm 
for  the  slops  from  his  honse,  and  carrying  sucli  slops  carefully 
over  land,  so  that  they  may  be  porifiea  before  reaching  the 
stream,  and  of  doing  this,  moreover,  in  such  a  way  that  a  heavy 
rainfall  shall  not  carry  any  of  the  unpui'ified  effluent  directly 
int«  the  water-courses. 

Tlie  expenditure  of  money  for  such  purposes  is  evidently  one 
for  the  water  consumer  who  comes  into  the  valley  and  takes  the 
water*  I  say  advisedly  that  the  farmer  does  not  intentionally 
foul  the  water,  and  that  in  many  cases  it  would  be  difficult  to 
convict  him  of  so  doing,  a  fortiori^  it  w^ould  be  iinposijible  to 
make  him  provi<le  necessary  works,  such  that  the  lines  of  least 
resistance  should  be  on  the  side  of  purity. 

Many  towns  have  experienced  these  difficulties,  and  the 
increti^sing  stress  laid  by  engineers  and  health  office I's  upon  the 
importance  of  having  the  supply  of  a  large  town  not  only  pure 
but  above  suspicion j  has  driven  some  of  them  to  seek  to  obtain 
not  merely  the  right  of  catchmg  comparatively  pure  water  as  it 
lows,  but,  by  acquiring  the  rights  of  a  landlord,  to  be  able  to 
make  such  structural  alterations  as  may  be  necessary  on  the 
various  fannsteads  within  their  catchment  area*  Manchester, 
I  believe,  claims  to  be  one  of  the  first  towns  to  have  acquired 
the  freehold  of  the  catchment  area  of  a  new  water\\  arks.  I  am 
told  that  they  have  done  this  around  Thirlmere.  They  have 
also,  I  believe,  acquired  a  strip  of  land  along  their  Longdendale 
reservoirs. 

Birmingham,  I  understand,  has  acquired  the  absolute  owner- 
ship of  the  basin  feeding  the  Elan  and  Claerwen,  and  Liverpool 
has  also  acquired  the  ownership  of  such  of  the  tan*!  as  is  not 
common  land  feeding  their  reservoirs  at  Vyrnwy. 

Leeds  in  the  18*Jti-7  Session  of  Parliament  applied  for  com- 
pulsory' powers  of  purchase  of  a  large  portion  of  their  catchment 
area  in  the  Washburn  Valley.  The  circumstances  were  a  little 
unusual  and  may  warrant  a  word  or  two  about  them.  The 
Waterworks  Committee  had  been  aware  for  some  time  that  there 
had  been  certain  undesirable  conditions  in  the  farmsteads  in 
the  valley  and  had  made  various  endeavours,  in  the  first  instance 
through  the  Local  Authorities  and  afterwards  through  the 
West  Riding  Rivers  Board,  to  bring  pressure  to  bear  upon  the 
various  occupiers  of  these  places  to  prevent  possible  pollution. 
In  a  great  many  cases  by  mutual  constant  a  re-arrangement  of 
structure  was  made  at  the  expense  of  the  Leeds  Corporation, 
but  a  few  of  the  dangers  were  of  such  a  nature  that  it  was 
difficult  t45  see  how  they  could  be  averted  ^vithout  somewhat 
costly  changes. 
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cheap  land  in  the  iieiglibourhoad  of  the  population.  Down  South 
they  did  not  find  any  large  cities,  with  a  sohtary  exception  which  did 
not  matter  at  all.  They  found  large  towns,  well-supplier,  and  a  good 
deal  of  tilled  land,  It  was  very  difHculfc  with  well-aupplies  to  fix  any 
precise  liuiit  to  their  gathering  ground.  The  gathering  ground  might 
be  very  distant,  and  though  often  of  courae  to  a  large  extent  fairly 
open  land,  yet  ver}'  often  might  include  valuable  agricultunil  Jand. 
So  there  they  meet  with  poorer  Corporationa  and  authorities  to  deal 
with  the  matter,  and  with  more  expensive  land.  That,  of  course, 
made  it  leas  easy  to  de^l  with  the  matter  in  the  South  than  in  the 
North.  On  the  other  hand,  they  down  South  had  advantages*  He 
thought  they  could  deal  with  sewage  more  easily  than  they  could  in 
the  North  because  the  sewage  was  not  quite  ao  had.  He  was  not,  of 
course,  speaking  of  the  sewage  from  Dr.  Cameron's  place,  which  he 
had  seen  and  wondered  at.  Personally  he  should  like  this  inquiry 
extended.  He  now  lived  in  an  arf*a  w^here  they  were  in  great 
dithculty,  in  a  large  town,  a  fairly  w'ealthy  town,  but  nothing  like  the 
city  of  Birmingliam ;  only  a  third  or  a  quarter  the  size.  Their 
catchment  area  was  more  or  less  agricultural  land  and  pasture  land, 
and  mora  or  le»&  inhabited,  with  various  asylums,  schools,  and  other 
institutions  over  it,  and  they  were  in  some  difficulty^  It  w*ould  be 
utterly  impossible  to  buy  their  watershed,  even  liondon  itself  would 
have  to  think  a  little  before  it  attempted  such  a  thing.  He  thought 
that  the  method  of  protection  might  be  done  sometimes  in  other 
w*ays  than  by  the  actual  buying  of  land,  and  that  a  point  which  Dr. 
Cameron  had  made  (that  water  authorities  should  have  a  right  to  in- 
spect what  was  going  on  over  their  watershed,  and  also  in  some  cases 
to  replace  bad  works  by  good  to  some  extent  ut  their  own  expense), 
w  ould  go  a  very  great  way ;  be<jauae  the  expense  of  doing  these  things 
was  a  comparatively  small  matter  generally.  It  wti^  very  often  a 
simple  matter  to  put  a  house  and  farm  in  good  order,  and  to  see  to  the 
sewerage  ;  and  such  work  represented  a  very  small  percentage  of  the 
cost  of  a  decent  sized  waterworks.  In  Croydon  the  Corporation 
had  done  something  in  that  way,  by  extendiug  their  sew  age  scheme 
to  outlyiog  districts,  in  tirder  to  get  over  the  risk  of  the  water  being 
polluted  by  the  sewage  of  villages  and  institutions.  The  people  as  a 
rule  were  very  glad  to  have  a  sewerage  scheme,  and  on  the  other  hand, 
the  Corporation  of  Croydon  were  glad  to  free  their  watershed  from 
any  suspicion.  But  another  difhculty  caaie  in.  They  did  not  know^ 
how  far  these  sources  of  contamination  reached,  Sometimes  they 
reached  a  very  little  distance,  but  other  times  a  long  way.  So  the 
question  bristled  with  ditHcnlties,  but  that  was  no  reason  why  it 
should  not  be  tackled.  Tbey  often  heard  *^  Oh,  these  things  cannot 
be  done."  He  never  believed  in  **  Can't  be  done."  No  engineer 
should  know  what  the  word  **  can't ''  meant,  and  medical  officers 
should  help  in  the  destruction  of  this  improper  w^ord.  The  great 
thing  w^as  to  consider  the  subject  and  see  what  could  be  done. 
^&ich  county  must  take  its  own  line,  and  he  ft?lt  that  the  County 
Authorities,  the  County  Councils,  should  have  a  great  deal  to  say  on 
this  matter  without  reference  perhaps  to  the  central  authority.     The^ 
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contral  authority  should  iiitt^rvene,  in  this  as  io  other  cases^  where  ttie 
lood  authority  did  nut  do  their  duty.  His  belief  was  that  as  a 
general  rule  they  were  fully  inclined  ta  do  their  duty,  and  would  Dot 
want  spurriDg  on.  The  suhject  was  becoming  more  urgent  in  vanous 
parts  of  the  Kingdom,  espeeially  perhaps  in  tlie  South.  The  source© 
of  pollution  were  increasing,  that  was  to  say  in  places  where  they 
wem  not  looked  after :  and  the  great  thing  was  to  stop  any  further 
increase  ol  the  sort  when  it  could  do  damage.  He  often  had  the 
feeliug  that  he  should  like  to  detail  a  part  of  the  Local  Government 
Board  officers  to  stop  damage  done  to  wat^T,  rattier  than  to  stop  new 
sfmrce«  of  water  supply^  because  damage  wa?*  done  or  might  be  done 
somewhere.  If  they  could  do  something  in  that  preventive  way  it 
would  be  a  very  good  thiog  indeed. 

The  Kev,  Dr.  Cox  (Chairman  of  the  Brijtwarth  District  Council) 
wished  to  point  to  the  difliculties  found  in  the  rural  district  to  which 
he  beli>nged,  in  the  neighbourhood  of  Northampton,  They  had,  in 
their  district,  a  large  reservoir  which  supplied  the  important  borough 
r>f  Nortliampton,  and  two-thirds  of  the  catchment  area  was  in  their 
rural  district,  and  one-third  in  another ;  and  they  were  just  in  the 
midst  of  troubles  pointed  out  by  Dr.  Cameron.  The  Northampton 
Borough  Authorities,  finding  a  certain  amount  of  pollution  in  their 
reservoir,  had  been  very  anxious  to  put,  through  the  Brix worth 
District  Council,  all  possible  sanitary  powers  into  force.  He  had 
gone  round  the  reservoir  on  more  than  one  occasion,  recently  &» 
chairman  with  their  new  Medical  Officer  of  Health  for  the  county 
(Dr.  Paget),  and  with  the  Borough  Engineer;  and  there  they  had 
found  the  difficulty  of  deahng  with  the  matter  which  had  been 
pointed  out  in  connection  with  farmers.  There  were  various  ordinary 
nuisances  of  the  farm  and  cattle  type,  which  were  not  sufficiently 
grave  for  them  to  take  into  account  if  theirs  were  not  a  catchment  area. 
In  one  particular  case  they  found  an  important  house  w^here  the 
drainage  was  very  defective.  In  that  special  case  they  were  only 
too  glad  to  act,  and  to  act  promptly,  because  the  nuisance  was  an 
active  pidlution  of  a  small  stream  which  was  a  feeder.  But  when  the 
smaller  matters  wei-e  brought  before  their  Council,  which  consisted 
to  a  considerable  extent  of  farmers,  very  anxious  tc  try  and  do  their 
duty,  they  naturnlly  felt  that  these  complaints  w^otild  never  have 
l>een  made  if  it  had  not  been  that  the  borough  had  laid  hold  of  that 
part  of  their  district  as  a  catchment  area  for  their  reservoir.  There- 
fi»re,  they  were  almost  unanimously  in  favour  of  doing  nothing  more 
than  would  have  been  done  if  that  had  not  been  a  catchment  area. 
He  thought  that  on  the  whole  that  that  was  the  right  line  to  take. 
They  believed  that  when  Northampton  laid  down  the  reservoir  they 
expended  certain  money  upon  the  putting  straight  certain  tarai 
nuisances  ;  and,  that,  if  they  were  to  carry  out  the  thing  thoroughly, 
the  town  authorities  must  do  it  themselves,  because  they  were  the 
people  who  had  come  down  to  the  district,  and  the  water  supply  was 
no  advantage  to  the  people  of  that  district.  It  had  not  brought 
about  any  real  c^^lUsion   between  the  two  different  bodies,  but  if 
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either  party  were  awkward  and  litigiouHi  eerious  diiBculties  might 
readily  aris**.  Dr*  Cameron"8  solution  ot"  the  difficulty  seemed  to  he 
the  right  one.  He  hoped  that  Northampton  might  (jo.<?sibly  see  their 
way  to  purchase  the  catchment  area  around  the  reservoir,  which 
WDuid  relieve  the  district  councils  of  a  good  deal  of  rer^pons*ihility, 
and  clear  up  the  difEculty  in  the  matter.  For  instance,  Dr.  Paget 
drew  aiti^ntion  to  the  pollution  from  cattle  who  watered  at  a  certain 
stream  which  was  comiected  with  one  of  their  principal  feeders :  and 
he  wanted  the  loail  authority  to  make  proper  watering  places  with 
timber  or  stone  in  various  fit-Ids,  in  order  to  prevent  this  happening. 
The  speaker  thought  it  was  only  natural  to  expect  the  rural  council 
to  decline  to  do  that.  They  said,  "  No,  if  this  was  to  he  done,  it  is 
to  be  done  by  the  borough  authority,  because  if  we  admit  we  have  to 
do  it  there  we  shall  have  to  do  it  throughout  the  whole  of  the  rural 
district,  and  a  very  expensive  thing  it  would  he/'  They  had 
sympathy  with  Northampton  in  the  object  they  had  in  view,  but  as 
a  Council  they  did  not  think  they  were  entitled,  because  there  was 
that  catchment  area,  to  take  any  other  step  than  they  ordinarily 
should  w^hen  nuisances  were  pointed  out.  But  they  hoped  in  all 
those  small  matters  Northampton  would  rise  to  the  dithculty,  and 
would  make  the  neeessar}^  arrangements,  A  far  better  solution 
would  be  if  Northampton  and  other  boroughs  could  see  their  way 
towards  becoming  the  purchasers  of  land,  and  therefore  their  own 
landlords ;  and  as  such  they  could  make  arrangements  with  farmers 
and  tenants  in  the  easiest  possible  way. 

The  President  of  thb  Section  (Mr.  Hennian),  in  snmming  up 
the  discussion,  said  it  seemed  to  open  out  the  means  whereby  the 
subje^ct  of  sanitntiou  might  ramify  into  distant  localities.  If  the 
knowledge  they  had  on  sanitary  matters  in  cities  and  towns  could, 
by  means  of  the  Councils  of  those  places,  be  made  known  to  those 
in  distant  neigbbourhoods  it  might  spread  and  grow.  It  was  in  the 
country  and  in  detached  places  that  sanitation  was  often  so  bad,  and 
it  would  be  a  good  thing  if  the  action  of  the  larger  authorities  could 
hrlp  the  dweUera  in  outlying  districts  to  a  knowledge  of  what  would 
benefit  their  health  and  well-being. 

Db.  J.  8.  CAxrFJioK  (Leeds),  repljring,  suggested  whether  the 
question  of  the  price  of  the  land  did  enter  so  much  into  the  matter 
aa  Mr,  Wbitaker  was  inclined  to  think  ?  The  land  would  not  cease 
to  have  a  value  because  it  came  into  the  hands  of  a  Corporation. 
A  Corporation  could  borrow  money  at  some  2|  per  cent.,  and 
althou«;h  the  investment  might  not  give  them  a  very  large  return 
on  their  outlay,  the  amount  of  loss  need  not  necessarily  be  very 
great,  and  woidd  be  a  mere  trifle  measured  by  the  increased  safety 
to  the  consumers  of  the  water.  He  thought  in  regard  to  what 
Mr.  Cox  said,  they  should  remember  that  while  many  waterworks 
plants  had  often  been  constructed  a  good  many  years  ago,  science 
had  been  going  on  growing,  and  water  authorities  were  stricter  now 
than  they  used  to  be  as  to  what  they  would  allow  to  be  turned  into 
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tbeir  streams.  Things  which  were  disregarded  at  one  time,  or 
regarded  aa  of  small  import,  were  now  looked  upon  as  seriotis,  and 
under  these  circumstances  it  was  right  that  the  people  who  got  tW 
benefit  of  the  good  resulting  from  the  stricter  view  now  taken  «hou!d 
pay  to  some  extent  for  the  advantage  they  derived  from  the  change, 
whether  by  a  slight  money  loss  as  owners  of  the  cat<;hment^  or  b? 
bearing  the  eipenae  of  alteratioBs  in  farm  steadings  made  for  their 
advantage  as  water  consumers. 


^'Birmingham    Water  Schemed  by  Ja.meS  Mansergh, 
MJnst.  C.E. 

(Fellow.) 

ABSTRACT. 

It  may  be  of  interest  in  the  Members  of  the  Congress  to  liate 
brought  before  them  the  details  of  the  large  water  scheme 
which  the  Corporation  of  Birmingham  arc  now^  carn^iog  out  for 
the  supply  of  the  City  w^itli  water  from  tlie  Rivers  Elan  atid 
Claerwen  in  Mid  Wales, 

The  length  of  tlie  aqueduct  conveying  t]ie  water  to  Birmiug- 
ham  w^ill  be  80  miles  as  compared  with  that  of  the  Stockton 
and  Middlesborough  (35  miles),  the  Manchester  Thirlmere  (100 
miles),  and  the  Liverpool  Vyrnwy  (t>()  miles)  (schemes  all 
executed);  and  the  proposed  Welsh  scheme  for  London  (170 
miles),  projected  by  bir  Alexander  Binnie. 

By  a  comparison  ctf  the  rain  gauges  which  were  established 
for  a  short  period  at  several  jioints  upon  the  shed  with  the  long- 
term  gauge  at  Naiit-gwillt  on  the  lower  i^art  of  the  Elan 
Valley  and  others  outside,  it  >vas  determined  that  the  mean 
annual  fall  of  a  long  series  of  years  upon  the  watershed  might 
be  taken  at  about  ^8  inches,  and  the  average  of  three  consecu- 
tive dry  years  at  55  inelies.  It  is  very  usual  to  take  14  inches 
as  the  amount  of  evaporation,  but  in  order  to  be  on  the  safe 
side  and  allow  amjdy  for  the  loss  by  overflowing,  19  inches  we  if 
deducted  from  the  55,  leaving  35  as  collectable  by  means  of 
the  reservoirs  intended  to  be  constructed.  Further  obsen'a- 
tions  since  the  Bill  was  in  Parliament  have  satisfied  me  that  we 
may  calculate  on  obtaining  from  tlie  works  75  million  gallons  a 
day  for  supply,  in  addition  to  the  27  millions  for  compensatio 

Considered  geologically  the  whole  of  the  watershed  consid 
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of  rocks  of  the  Lower  Silurian  age,  principallj  inferior  slatos, 
but  in  parts  of  very  hard  grits  and  conglomerates. 

It  is  the  presence  of  thick  bands  of  the  latter  stretchiuf^ 
across  the  EIlai>»  at  a  place  called  Cahan  Coch,  and  resisting 
degradation,  which  has  determined  the  position  of  the  cirn- 
traction  in  the  sides  of  the  valley,  and  rendered  it  etnineiitly 
suitable  for  the  location  of  u  barrier  dam* 

The  height  of  the  wall  to  be  built  here  was,  after  much  con- 
sideration tixed  at  122  feet  above  the  bed  of  the  river,  700  ft. 
above  O.D.  at  this  point,  and  tlie  contents  of  the  reservoir 
behind  it  will  be  nearly  S,00()  million  gallons.  As  compared 
with  the  height  of  tins  wall  above  the  river,  Vyrnwy  (Liver- 
pool works)  is  ^{}  feet,  and  the  Thirlmere  (Manchester  works) 
50  feet.  The  River  Elan  has  in  the  part  affected  by  this  dam 
a  rise  of  3Q  feet  in  a  mile,  so  that  the  122-feet  barrier  backs 
the  %vater  up  that  vat  ley  4  miles  and  up  the  Claerwen,  which 
is  somewhat  steeper,  about  2|  miles. 

A  unitjue  feature  in  the  scheme  is  the  provision  of  what  has 
been  called  a  .^fdfmerfH'd  durn^  to  be  built  across  the  Caban  Coch 
reservoir  at  a  point  nearly  a  raile  and  a  half  above  the  main 
wall,  and  called  Caregddu,  its  precise  function  being  to  hold 
the  water  up  behind  it  high  enongh  to  charge  the  aqueduct 
conveying  the  water  to  Birmingham,  leaving  the  water  below 
available  for  compensation. 

There  are  still  vt^ry  few  stone  dams  of  any  great  size  in 
England,  although  many  are  to  be  found  on  the  Continent  of 
Europe.  The  Elan  and  Claerwen  Valleys  are,  however,  jK'culiarly 
adapted  for  such  structures,  the  dam  sites  being  all  on  rock 
practically  to  the  smface,  and  plenty  of  stone  for  building 
at  no  great  tlisttmce,  the  material  for  earth  banks  being,  on 
the  other  lutndj  deficient. 

The  structure  of  all  the  walls  in  the  Elan  Valley  will  be 
identical  in  character;  they  are  being  formed  of  blocks  of 
stone  (plums  as  the  men  call  them)  practically  unhewn,  varying 
from  5  or  t>  cwt.  to  as  many  tons  in  weight,  built  so  as  to  avoid 
horizontal  bedding  planes  but  with  good  vertical  bonding,  and 
embedded  in  and  sonTumded  by  a  matrix  of  high-ckss  Portland 
cement  concrete.  Both  the  up  and  down  stream  faces  are 
being  finished  with  heavy  broken-coursed  and  rock-faced  grit 
or  conglomerate  blocks  closely  jointed.  The  stone  weighs 
about  172  lbs.  per  cube  foot  and  the  concrete  about  14<>,  and  we 
arc  aiming  at  getting  a  little  more  than  half  the  total  mass  of 
plmm^  so  that  tlie  finished  weight  of  the  dams  shall  be  as  nearly 
as  possible  160  lbs*  per  I'ube  toot.  The  design  of  the  walls  is 
such  that  no  effective  tensile  strain  can  ever  come  upon  tlieir 
water  faces,  but  if  it  did,  the  structures  as  put  together  will 
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resist  n  tensile  strain  of  at  least  12  tons  per  square  foot.  When 
the  Cuban  reservoir  h  foil  the  tot-il  water  pressure  a^inst  the 
ex|>oseJ  face  of  the  dam  will  be  about  60,000  tons*  The  work 
is  being  m  built  that  there  sliall  be  no  intei'stiees  in  it,  and  tliat 
each  diim  when  finished  shall  be  to  all  intents  and  purposes  a 
immolith,  only  removable  by  some  great  convulsion  of  nature^ 
Without  reckoning  anything  for  the  cohesibility  of  the  struc- 
ture, but  only  considfring  the  weighty  the  factor  of  safety 
against  overturning  is  from  3^  to  4  in. 

The  flrainage  area  above  Cabau  Coch  is  by  far  the  largest 
that  has  been  hitherto  dealt  with  in  this  country  in  construct- 
ing works  of  this  character.  Deducting  the  reservoirs^  the 
Manchester  Thirlniere  area  is  11,000  acres,  the  Liverpool 
Vyniwy  22,000,  and  this  is  44,000.  The  provision  to  be  made 
for  passing  flood  waters  during  the  execution  of  the  works  is 
consequently  a  very  inipurtant  matter.  At  the  Cabau  it  is 
quite  within  the  range  of  probability  that  Jit  the  very  height  of 
a  flood  700,000  cubic  feet  a  minute  may  have  to  be  deiilt  with,  ^^ 

In  order  to  meet  this  contingency  a  concrete  and  timber  stank  ^H 
was  erected  on  the  Breconshire  side  of  the  river  to  exclude  the  ^^ 
water,  and  thus  allow  of  the  excavation  for  the  foundation  of 
that  end  of  the  wall  being  got  out  and  the  Brecon  culvert  built. 
The  wall  has  been  carried  up  to  730  O.IX,  or  *^0  feet  above  the 
bed  of  the  river^  the  water  passing  meanwhile  along  the  left 
side  of  its  old  course.  ^^ 

A  similar  stink  on  the  Radnor  side  is  now  completed,  and  ^H 
the  building  of  the  wall  and  the  Eatlnor  culvert  will  follow  in  ^^ 
due  course.  Then  a  stank  of  concrete  will  be  erected  up  to 
the  level  of  730,  abutting  against  the  wall  at  the  upper  and 
inner  end  of  each  culvert.  This  stank  being  finished,  it  v^-iE 
be  possible  to  impound  water  behind  it  to  the  extent  of  240 
million  gallons,  and  to  charge  the  two  culverts  (which  ai*e 
10  feet  m  diameter)  under  a  head  over  the  centre  of  22  fe^t, 
and  this  combined  storage  and  power  of  discharge  through  the 
culverts  will  enable  us  to  ])ass  a  maximum  flood  without  inter- 
fering with  the  conduct  of  the  works.  The  excavation  for  the 
foundation  of  the  central  part  between  the  culverts  can  then 
be  got  out,  and  the  wall  built  between  the  two  ends. 

When  the  wall  has  been  finished  to  its  full  height  the  inlet 
ends  of  the  two  culverts  will  be  closed* 

Whilst  they  are  performing  their  function  of  passing  the 
river  in  its  normal  state,  and  during  floods,  they  are  fitted  with 
cast-iron  trumpets  or  bell-mouthed  inlets  to  facilitate  the 
entrance  of  the  water*  jVt  the  proper  time  these  castings  will 
be  removed,  and  ihe  face-plate  to  which  they  are  attached  will 
then  become  the  seating  of  a  steel  caisson,  which  will  be  lowered 
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Into  its  place  by  means  of  guides  previously  fixed  and  drawn 
home  so  as  to  form  a  watertight  junction  by  bolts  inside. 
These  doors  or  caissons  arc  competent  to  bear  the  pressure  due 
to  a  full  reservoir^  viz*,  about  560  tons,  and  under  their  protec- 
tion the  pipes  with  their  %^alves  will  be  laid  in  the  culverts  for 
conveying  the  compensation  water  to  the  measuring  chambers 
outside.  Afterwards  each  of  the  caissons  will  be  reinforced  by 
a  mass  of  concrete  au<l  brickwork  inside  the  culvert,  so  that 
there  niav  be  no  risk  of  the  perfect  and  permanent  soundness 
and  watcrtightness  of  the  '^ stop,'*  In  cnunection  with  the 
measuring  apparatus  there  will  be  self-recording  gauges  and 
testing  chambers,  and  turbines  driven  bj  the  compensation 
water  actuating  accumulator  pumps  for  working  the  hydraulic 
valves  and  dynamos  for  electric  lighting. 

Before  closing  this  much-condensed  description  of  the  general 
scheme  and  the  works  iu  the  valley,  I  should  like  to  say  that 
out  of  the  45,502  acres  of  the  collecting  area^  probably  40»0()0 
consist  of  open  mountain  pasture  or  moor  land  carrying  not 
more  than  one  small  sheep  per  acre* 

At  the  inlet  of  the  aqueduct  there  will  be  a  tower  containing 
the  controlling  valves  and  simple  screens  to  keep  out  floating 
matters.  The  aonednct  goes  immediately  into  tuuneb  a  mile 
and  a  quarter  in  length,  through  the  Foci,  and  emerges  on  tlie 
side  of  the  hill  about  800  yards  below  the  Caban  dam.  At 
about  4|  miles  it  crosses  over  the  Mid  Wales  Railway  where 
that  line  is  iu  tunnel,  and  at  5  miles  under  the  river  Wye,  a 
little  south  of  the  small  town  of  Rhayader.  At  10  miles  it 
passes  the  village  of  Naiitmel,  and  at  17  goes  under  the  Central 
Wales  Railway  at  Dolau,  where  it  enters  a  tunnel  4^  miles 
long.  At  26  miles  it  is  just  south  of  Knighton,  that  point 
being  at  the  east  end  of  another  tunnel  2|  miles  long.  At 
35  miles  it  crosses  over  the  river  Teme,  south  of  Leintwardine, 
then  runs  along  Bringwood  Chase  to  just  south  of  Ludlow, 
where  it  again  crosses  the  Teme,  At  52J  miles  it  is  half  a 
mile  north  of  Cleobury  Mortimer,  and  at  58  miles  it  ci^osses 
over  the  river  Severn  3  miles  north  of  Bewdley,  where  the 
pressure  in  the  pipes  will  be  about  240  lbs.  on  the  square  inch. 
At  ^>3i  miles  it  is  north  of  Wolverley,  and  at  6H  close  to 
Hagley,  reaching  the  intended  Frankley  reservoir  at  73  miles 

chains. 

In  the  length  of  the  aqueduct  there  are 
13^  miles  of  tunnel ; 
23        „         cut-and-cover ;  and 

37i       „         iron  and  steel  pipes  crossing  valleys  under 
— —  pressure. 

Total  73|  miles. 
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In  tnnnd  ami  cut-arid^cover  the  strQcture  consists  of  blue  brick 
lining  on  a  concrete  backing  so  far  as  tlxc  invert  and  side  wall 
are  concerned,  tbi^  areli  being  of  concrete  only. 

This  conduit  is  laid  almost  thronghoet  ^ith  a  fall  of  1  in 
4,000,  or  about  IG  in.  in  a  mile,  the  exception  being  in  the  long 
tunnels  wkich  have  slightly  better  gradientij. 

In  crossinj;  valleys  below  the  hydraulic  gradient  line  the 
aqueduct  will  consist  at  first  of  two  42  inch  cast  iron  or  steel 
pipes,  with  a  fall  of  3  feet  in  a  mile,  or  1  in  1760.  As  the 
demand  for  water  increases  a  third,  fourth^  fifth,  and  sixth 
pipe  of  similar  si7.e  will  be  laid. 

The  Corporation  having  decided  to  undertake  the  construct  ion 
of  the  reservoirs  and  the  works  in  the  A'alley  under  the  direct 
administration  of  their  own  staff  and  without  the  intervention 
of  contractors,  tlie  question  arose  of  how  the  people  were  to  be 
kept  together  in  cU)se  proximity  to  the  works^  and  it  was 
answered  by  the  erection  of  a  village  below  Caban  Coch  with 
sufficient  accommodation  for  about  1,000  people.  The  houses 
are  of  wood,  and  are  built  of  different  tyjies  to  suit  varv^ing 
grades ;  thus,  there  are  huts  for  officials,  such  as  the  raissioner 
and  schoolmaster^  for  gangers,  for  married  workmen,  and  for 
navvy  lodgers.  It  has  not  been  unusual  on  public  works  to  put 
twenty-four  men  into  such  a  hut,  sleeping  in  pairs  in  twelve 
beds,  and  where  work  was  going  on  day  and  night.  I  believe 
there  have  been  occasions  wiien  these  beds  have  not  had  time 
to  get  cold.  This,  to  say  the  least  of  it,  is  not  nice.  The  com- 
mittee needed  no  pressing  from  me  to  sanction  the  erection  of 
the  huts  above  described.  In  the  larger  the  eight  men  slee|>  iu 
one  large  room,  but  each  man  has  his  own  separate  cubicle  and 
single  bed. 

VVat4?r  is  laid  on  under  pressure  throughout  the  village,  tlie 
drainage  system  is  as  good  as  can  be  made,  and  there  is  a  fire 
brigade. 

There  is  a  canteen  where  good  beer  and  aerated  waters  are 
to  be  had  at  certain  hours  and  under  strict  regulations ;  schools 
for  infants  and  older  childi\m,  with  one  male  and  two  female 
teachers,  these  rooms  being  used  on  Sundays  for  religious 
services.     There  is  also  a  large  recreation  hall,  provided  with 

fymnasium,  games,  writiug  facilities^  and  a  circulating  library, 
esides  affording  accommodation  for  concerts,  theatrical  enter- 
tainments, and  this  last  winter  a  ball.  In  addition  there  are 
baths  and  wash-houses,  and  a  general  and  accident  hospital 
in  the  village,  and  another  for  infectious  diseases  far  away  up 
the  hill-side. 
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TsB  Presibbnt  of  thb  Congress  (Sir  Joseph  Fayrer)  in  pro- 
posinjT  a  vote  of  thanks  to  Mr.  Maiisergh  said  thts  subject,  that  had  been 
Drought  before  them  with  ^iich  accunite  detail,  was  one  that  was  not 
only  iDt^reatiiig  to  every  observer  oi  nature  and  to  every  scientilic 
person^  but  must  be  of  aurpassing  intere^it  to  all  the  inhabitants  of 
Birjuingham.  He  congratulated  the  Congress  inasmuch  as  this  bad 
formed  a  part  of  ita  proceedings,  upon  having  the  opportunity  of 
listening  to  the  great  engineer  who  had  devised  these  works  and 
was  carrying  them  on  with  such  great  skill.  If  one  might  venture  to 
prophesy — and  he  thought  his  vaticinations  in  that  respect  were  not 
likely  to  be  discrediteil — the  scheme  would  be  a  great  success,  ifc 
would  be  of  infinite  value  to  this  great  city,  for  it  would  give  the 
people  the  inestimable  benefit  of  a  supply  of  pure  water,  in  fact,  it 
would  be  in  every  sense  a  boon  and  blessing  to  the  city.  Apart  from 
description  of  the  entrineering  works  (me  could  not  help  being  struck 
by  the  information  the  author  had  given  upon  the  social  condition 
of  the  workmen  and  the  arnmgements  made  for  the  welfare  and 
monil  discipline  and  conduct  of  all  the  people  who  were  engaged 
upon  the  works.  As  far  as  his  knowledge  of  such  matters  went,  no 
better  arrangements^  none  perhaps  so  good,  had  ever  been  established 
under  the  Licensing  Act.  They  had  to  thank  Mr*  Mansei"gli  for 
that,  as  for  much  else  of  interest  they  had  heard  of.  He  himself  was 
so  ignorant  upon  such  subjects  that  beyond  expressing  the  profound 
admiration  one  feels  for  something  one  does  not  quite  understand  he 
would  not  pretend  to  say  more.  If,  however,  a  subject  could  be 
made  clear  to  the  most  ordinary  intelligence  it  had  been  so  that  day 
in  the  eloquent  paper. 


The  Presiuent  of  the  Section  (Mr.  W.  Henman)  seconded  the 
resolatiou  of  thanks.  He  had,  he  said,  in  viewing  the  excellent 
ill  u-*t  rations,  been  impressed  with  the  great  difficulty  there  must 
have  been  in  formulating  a  scheme  among  the  vastnesses  with  which 
the  promoters  had  to  deal.  The  mind,  which  could  imagine  it  was 
pos*«ibie  to  convert  that  mountainous  district  into  a  vast  reservoir, 
to  eotistruet  thoae  enormous  dams,  those  great  culverts,  and  so  on, 
was  no  ordinary  one.  Knowing  soraethiiig  of  what  it  was  to  design 
and  to  look  forward  in  imagiuation  to  what  might  in  the  future 
appear  in  material  form,  it  astonished  him  to  think  that  anybody 
was  capable  of  realising  the  possibilities  of  such  a  wilderness,  a 
wilderness  in  the  sense  that  it  was  remote  and  in  its  natural 
wildness.  One  other  thing  imiJi-cssed  him^  it  was  that  coram  unities 
are  now  willing  to  face  the  enormous  expense  of  vast  engineering 
feats  to  secure  pure  water  supplies;  yet  after  all,  it  was  but  a 
comparatively  sma!!  quantity  of  water  that  each  individual,  or 
the  community  collectively  drank.  Did  it  ever  occur  to  them  to 
estimate  tlie  quantity  of  water  which  was  required  for  drinking 
purposes,  and  what  the  cost  per  gallon  would  actually  be  when  such 
heavy  expenditure  was  incurred  by  going  great  distances  to  secure 
it  from  a  pure  source  ?    He  would  like  to  take  the  opportunity,  as 
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the  Lord  Mayor  and  several  of  the  City  Council  were  present,  to 
direct  attention  to  the  fact  that  the  many  thousands  of  inhahitanti  ! 
in  that  great  city  every  minute  of  their  lives,  by  night  as  well  as  day,  | 
were  dmikieg  in  vast  volumes  of  atmospheric  air,  compared  with  ( 
which  the  amount  of  water  used  as  drink  is  only  as  a  drop  in  the 
ocean.     What  he  desired  to  plead  for  was  that  expenditure  wat 
quite  as  necessary  to  be  incurred  to  obtain  pure  air  as  it  is  to  obtain 
purt?  water.     It  was  a  subject  worthy  of  more  consideration  than  it 
had  hitherto  received.     The  reader  of  the  next  paper  (Dr.  Barwise) 
would  give  them  some  particulars  as  to  atmosplieric  impurities  aJid 
of  means  for  estimating  the  same. 

The  vote  of  thanks  was  carried  with  acclamation. 

Mr.  J.  MAifSEEGH  (London)  in  reply  thanked  Sir  Joseph  Fayrer 
for  his  complimentarj'  proposal,  and  his  hearers  for  the  hearty  way  in 
which  it  had  been  received.     It  liad  given  him  great  pleasure  to  read 
the  paper  at  this  Congre-sa  in  Birmingham.      With  regard  to  the 
difficulties  incident  to  the  designing  and   executing  works  of  this 
character,  referred  to  by  the  President,  an  engineer  was  always  eager! 
and  proud  to  grapple  with  them.     These  physical  difficulties  were  tiolrJ 
always  the  most  onerous  that  he  and  professional  friends  he  satrl 
before  him,  had  to  deal  with.    Their  more  serious  troubles  often  arose 
with  members  of  the  public  bodies  by  whom  they  were  employed,  and 
frequently  the  smaller  the  undertaking  the  greater  the  worry.    He 
was  happy  to  say  that  here  he  was  working  with  a  committee  of 
gentlemen  of  the  highest  business  capacity,  whose  confidence  be  waa  / 
proud  to  possess,  and  whose  chief  aiui  \^  as  to  secure  for  their  consti*  I 
tueiits,  the  ratepayers  of  Birmingham,  the  best  waterworks  in  the  1 
countrj^  at  the  least  possible  cost.     During  thirty-five  years  he  had 
never  had  a  pleasanter  experience,   and   he   was    very  grateful  to 
his  Chairman,  Mr,  Lawley  Parker,  and  the  other  members  of  the 
committee  for  their  constant  couitesy  and  consideration . 


^^^  "  Plenum  Ventilation^  in  its  appUeaiion  to  Public  ElemenU 

■  Sckooh^''  by  S,  B.mwiSE,  JLD. 

■  (Fellow.) 

I  Before  dealing  with  the  question  of  plenum  ventilation  I  must 

B  trouble  you  witli  a  few  figures  as  to  the  composition  of  air. 

■  Normal  air  contains  -4  parts  per  thousand  of  carbonic  acid. 

■  Air  that  has  been  respired  contains  4  per  cent,  carbonic  acid* 

■  An  adult  man  at  each  breath  takes  in  30  inches  of  air,  and  he 

■  breathes  seventeen  times  in  a  minute.      Expiring  510  cubic  ^ 
I  inches. 
I  We  may  say  then  that  an  adult  respires  about  500  inches  of 

■  air  per  mmnte,  aui  l\i4  i\3c  \&  ViWiR^  ^tW  4  ^r  cent,  carbonic 
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acid»  t.^.,  eacli  adult  produces  20  inches  of  carbonic  acid  in  a 
minute,  or  *^y  of  a  cubic  foot  in  an  houn 

If  wc  imagine  a  man  to  be  in  a  closed  room  1»000  feet 
camcity*  the  air  in  the  room  when  he  was  put  in  contained  '4 
cubic  feet  carbonic  acid,  and  at  the  end  of  an  hour  the  man 
w^ill  hare  added  to  the  room  "6  per  cubic  feet  carbonic  acid  ;  S4i 
that  the  air  will  thus  contain  one  cubic  foot  of  acid^  and  the 
carbonic  acid  in  the  air  would  be  one  part  per  thousand. 

Numerous  analyses  of  air  have  shown  that  when  respirator v 
and  impurity  present  in  the  air  is  such  that  the  carbonic  acid 
is  more  than  *t»  per  1,()U0,  the  air  is  stuffy  ;  when  it  contains  as 
much  as  '9  per  1,000  it  produces  headache,  and  it  is  injurious  to 
live  in.  To  dilute  the  "6  of  cubic  feet  given  off  by  each  adult  it 
is  necessary  that  he  should  be  supplied  with  3,000  cubic  feet  of 
air,  a  fjuantity  which  weighs  about  2  cwi.  If  a  man  is  in  a  room 
1,000  feet  capacity,  the  air  must  be  clianged  therefore  three 
times  per  hour*  If  he  is  in  a  room  of  100  feet  capacity  the  air 
must  be  changed  thirty  times  per  hour,  and  in  reckoning  the 
capacity  of  a  room  for  ventilation  purposes,  no  space  above 
12  feet  from  the  floor  need  he  considered. 

When  we  remember  that  in  new  schools  a  floor  space  of  10  ft* 
only  is  provided,  if  we  allow  2,0t>0  cubic  feet  of  air  {>er  child  per 
hour,  the  air  must  be  changed  Ifi  times,  which  cannot  be  done 
without  some  mechanical  arran<^emenL  I  shall  make  my 
remarks  refer  particularly  to  schoi)b,  but  they  apply  equally  ti) 
theatres,  churches,  and  all  buildiu^Ts  where  the  cubic  space  per 
heat  I  is  less  than  1,000  feet. 

In  the  Code  of  Kegulations  for  day  schools  issued  by  the  Edu- 
cational Department  this  year,  it  is  laid  down  that  neuy  schools 
shall  provide  a  minimum  floor  sjiace  of  10  square  feet  per  cliild  (I 
believe  existing  schools  are  allowed  to  have  8  feet),  if  we  take  the 
ayailabte  air  space  as  that  within  12  feet  of  the  fl(K>r,  the  cubic 
space  per  head  is  120  feet;  so  that,  to  give  2,000  cubic  feet  of 
air  per  child  per  hour,  the  air  would  have  to  be  changed  sixteen 
times.  Let  us  see  how  the  advisers  to  the  E<lucation  Depart- 
ment suggest  this  should  be  done.  They  have  at  the  end  of 
their  Code  a  number  of  suggestions  to  architects*  It  runs  as 
follows  :— 

*' Apart,  from  open  w^indows  and  doors,  there  should  be  pro- 
vision for  copious  inlet  of  fresh  air;  also  for  outlH  of  foul  air 
at  the  hifjheH  poiftt  of  the  room.  The  best  way  of  providing  the 
latter  is  to  build  to  each  room  a  separate  air-chimney,  carried 
up  the  same  stack  witli  smoke  flue«.  An  outlet  should  have 
motive  power  by  heat  or  e.rhaust^  othen^^ise  it  will  frequently 
act  as  a  cold  inlet.  The  principal  point  in  all  ventilation  is  to 
prevent  stagnant  air ;   particular  expedieuts  ax^  o\\\^  -SiNfe^x^Ya^t^ 
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to  this  main  direction.     Inlets  should  provide  a  miiiimum  of  2^ 

s*]uare  inches  per  chikl,  and  outlets  a  minimum  of  2  inches/* 

I  will  call  your  attention,  first  of  all,  to  the  fact  that  the 
Ke«^ulations    do   not   distinguish   between   artificial   veatilatioii  \ 
and  mechanical  ventilation.     The  same  cubic  space  is  permitted,  I 
whether  tlie  air  h  changed  once  an  hour  or  twenty  times.     Ap«1 
parently,  those  who  di'ew  up  the  regulation  had  ne%'er  lieard  of» 
m\  at  any  rate,  had  never  seen,  a  school  mechanically  ventilated 
on  the  Plenum  system,  at  any  rate  that  there  is  such  a  systeDi 
is  not  e\'en  Innted  at.     The  best  way,  suggest  the  instructions, 
for  providing  an  outlet  is  from  the  highest  point  of  the  room. 
If  the  air  is  warmed— aiul  it  should  be  before  admitting  it^ . 
the  top  of  tlie  room  is  the  very  worst  ]>lace  for  the  outlet. 

The  size  of  tlie  air  inlet  is  given  at  about  2^  inches  per  child* 
so  that  to  provide  2^0(H)  cubic  feet  per  liour  the  air  will  have  to 
rush  into  the  rooms  through  the  ventilators  at  no  less  a  velocity 
than  32  feet  a  second,  a  nite  that  wuuld  be  dangerous  and  i 
nttt-rly  impossible. 

Knowing  what  the  regulations  of  the  Kduc^tional   Depart-  ' 
nient  are,  the  small  amount  of  cubic  space,  and^  as  a  rule,  the 
entire  absence  of  any  adeipiatc  means  of  ventilation,  we  cannot 
be  surprised  at  the  fearful  results  obtained  on  tlie  examination 
of  the  air  in  sciifx>ls  in  different  parts  of  the  couutry<     In  sj 
report  to  the  North-Eastern  Sanitary  Association  by  Dr.  BeJson 
and  Messrs.  Lovibond   and   Severn,  the  carbmiic  acid   in   the 
Newcastle  Grrammar  Scliool  is  given  at  '915  per  l/JOO*     The  J 
Gateshead   High  School  for  boys  gave  'K85,   while  the   girls'' 
school  gave  "82;   the   Oqihan    House  gave   I'lti;  the  Jubilee 
Board  ScIiool  gave  '723,  and  the  number  of  bacteria  to  a  litre j 
was   18,  while  in  the  outside  air  they  were  only  •2.     In  thel 
Snow  Street  Board  xSehool  {with  four  ventilators  in  the  ceiling),! 
the  carbonic  acid  was  :i'41,  and  the  number  of  bacteria  18*X| 
At  the  Industrial  School  tlie  carbonic  acid  was  '83,  and  the 
bacteria  38*2.     Dr.  Keid,  in  his  "  Practical  Sanitation," 
3>5,   gives  the   following  analyses  of  air  in   public  elemental'! 
schools  in  Staffordshire  : — 


SchooL 


CO, 

per  1000 
Seighford  ...  ...      1*4 

Eltenhall  1-5 

Salt        1-7 

Hyde  Lea  ,..  ...     1*8 

Gt  Haywood  (National)     I'd 

Fradswell  2"0 

Weston 2*0 

Stowe     ...  ...  ...     2*1 

Oayton 2'2 


SchooL 


Texall    .•. 

Gt.  Haywood 
Kan  ten  ... 
Hixon    .., 

Colwich.,, 
Hanghton 
Reckei-scote 
Brad  we  11 
Berkswich 


(Catholic) 


S.    BABWI8B. 


041 


Dr.  Wheatley  gives  the  following  table  of  the  amount  of 
carbonic  acid  in  the  air,  and  of  the  size  of  the  inlets  am!  of  the 
outlets  in  seven  of  the  public  elementary  schools  in  Blackburn* 

Squiire  inches  of  iulet         CO,  per 
&iid  outlet  pet  head.  of  ai 

SchiX)!  No.  1      .«.         ...         ...         6'48 

t  ...  ...  ^*oo  ... 

2-88 

216 

7-92 


m  1,000 
ot  air. 

2-0 


6.48 


The  most  valuable  investigations  I  am  aware  of,  however, 
are  those  of  Dr,  ScnrfieU^  the  medical  officer  of  Sunderland  ; 
M'ho  by  means  of  the  ingenious  and  simjile  apparatus  of  Mr. 
Defries,  has  made  11)4  estimations  of  the  carlvouic  acid  in  the 
??uuderlaml  schools  with  the  following  results  i^ 

No.  of  Time  School  CO,  per 
observation  8*             occupied.  l,Of)0 

Board  Schools ,,114  1  hr.  M\  m.  11)3 

Denominational  Schools.     5D  1  hr.  3H  m.  1'3G 

In  this  case  the  schools  were  occupied  for  about  one  hour 
and  a  half  before  the  test  was  applied. 

Tl»e  estimation  of  CO,,  iu  the  case  of  other  schools  gives 
similar  results,  and  I  tliiuk  that  everyone  must  admit  that 
public  elementary  schools,  at  any  rate,  must  be  veutiiated  by 
mechanical  meaos,  either  exhaust  or  plenum. 

The  system  which  fits  most  easily  the  requirements  of  the 
Department,  is  the  exhaust  system,  but  we  will  see  wdiat  happens 
when  this  system  is  carried  out. 

1.  The  exhaust  fan  is  placed  somewhere  iu  the  ceiling;  fresh 
air  inlets,  iu  the  shape  of  open  windows  and  Tobin's  tubes, 
admit  the  air  directly  from  the  outride ;  the  direction  of  the 
current  of  air  is,  as  a  rule,  pointed  upwards,  so  as  not  to  blow 
directly  ou  the  children  in  the  school.  In  the  older  schools  no 
arrangements  were  made  for  warming  the  air  admitted,  so  that 
windows  and  ventilators  are  kept  as  mncli  closetl  as  possible  in 
the  winter  months,  and  no  ventilation  takes  place  ;  but  if  the 
air  is  w^armcdj  what  generally  takes  place  under  these  circum- 
stances is  very  well  shown  by  Professor  Shaw  in  his  article  on 
warnung  and  ventilation  iu  Stevenson  and  Murphy's  "  Treatise 
ou  Hygiene."  In  Fig.  40  he  represents  a  lecture  room  at 
Cambridge   with  the   outlet  near   the   ceiling ;    the   fresh   air 

E asses  at  once  to  the  outlet,  the  air  iu  the  part  of  the  room 
elow  the  inlet  remaining  stagnant.     I  am  glad  to  find  that  no 
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less  an  aiitliority  than  Sir  Douglas  Q 
suggestion  of  the  outlet  for  foul  air  being 
of  tne  room.  On  page  157  of  his  **  Obse: 
struction  of  Healthy  Dwellings,*'  he  wril 
introi hieing  warm  air  at  the  lower  part  of 
and  allowing  it  to  escaj^e  at  tiie  top,  was  ilh 
E,  Wood,  of  Harv^ard  University,  upon 
prevailing  at  the  same  time  in  a  hospital  ^ 
Thf  hourly  su]>ply  of  air  per  bed  was  9,0 
high  temperature  of  the  inflowing  air  cai 
velocity.  This  velocity  was  soon  lost*  1 
movement  of  air  throughout  the  ward, 
stagnation  in  the  centre  for  a  height  of  a 
the  floor,  and  also  a  comparative  stagnatit 
the  bed-heads  and  extending  to  the  uppe 
The  CO^  was  also  found  to  be  increased  in 
"This  example,"  continues  Sir  Douglas,  ' 
tion  siiafts  should  be  so  placecl  as  to  causi 
such  as  eifected  by  a  fireplace."  Fig,  21 
sliows  very  well  the  objections  to  the  roof 
142  the  same  authority  writes  :  *'  Extract 
take  place  from  the  lower  part  of  the  rt 
remiml  you  that  there  is  nothing  new  in 
the  floor  level.  Sylvester,  who  ventila 
County  Asylum  about  fifty  years  ago,  exl 
near  the  floor  level,  and  admitted  the  f 
Sir  Joshua  J  ebb  and  General  Morin  hot 
lets,  tlie  latter  in  the  French  Chamber  o 
former  using  it  for  prisons.  In  fact,  it  is 
anything  approaching  perfect  difTnsion  in 
the  vacuum  principle  with  top  outlets,  , 
tliereby  passed  direct  to  the  outlet,  leav 
behind. 

2.  Not  only  does  a  powerful  exhaust  in 
with  the  fresh  air  admitted  above  the  heade 
unless  the  air  inlets  are  kept  wide  open  i 
sixe,  the  exhaust  will  cause  an  inrush  of 
doors  and  through  the  crevices  in  the  windc 
dangerous  draughts, 

3.  Another  objection  is  that,  as  the  schc 
vacuum,  ground  air,  air  from  defective  dr 
lavatories  and  other  objectionable  sources  is 

Having  pointed  out  some  of  the  chiel 
exhaust  system,  it  is  time  to  consider  the  a! 
ventilating  on  the  plenum  plan.  To  do  th 
arrangements  ia  use  at  one  of  the  schools  , 
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8.   BABWISE. 

77ie  Bolsover  Collier}/  Company  9  Schools :  Ventilation  and 
Beating* — The  ventilating  and  heating  system  was  carried  out 
by  Messrs.  Ash  we  11  and  Nesbitt,  of  Leicester.  The  fresh  air  is 
forced  into  the  various  class  rooms,  &c,,  in  the  building  by 
means  of  a  fan  4  feet  6  inches  in  diameter,  driven  by  a  small 
horizontal  steam  engine.  The  fan  rnns  at  the  rate  of  about 
3CK}  revolutions  per  minute,  and  forces  the  air  through  air 
passages  under  the  main  hall  floor,  from  which  tlie  w^all 
flues  in  the  class  rooms  are  fed.  The  air  forced  into  the 
building  comes  down  a  fresh  air  shafts  about  30  feet  high, 
but  before  entering  the  wall  flues  in  winter  it  passes  over  steam 
radiators. 

By  an  arrangement  of  shutters,  all  the  air  for  each  room  can 
pass  through  a  battery,  or  only  part,  the  remainder  going  in 
c*okL  By  these  means  the  temperature  of  the  rooms  can  easily 
be  regulated. 

The  steam  for  the  fan  is  genemted  by  a  small  4  feet  i>  incli 
Cornish  boiler^  fixed  in  basement  below  the  large  hall.  The 
boiler  feeds  also  the  various  steam  batteries,  and  works  at  about 
10  lbs.  st^am  pressure  per  square  inch.  In  the  large  hall  the 
radiators  are  fixed  on  the?  floor  at  the  wall  sides,  the  air  coming 
up  flues  from  trunks  below,  and  blowing  through  them. 

The  vitiated  air  is  extracted  by  Louvre  ventilators,  fixed  on 
the  ridge  and  connected  with  outlets  in  tlie  class  rooms  at  the 
floor  level,  and  also  others  8  feet  from  the  floor,  which  are 
opened  when  the  gas  is  lighted  at  nigiit.  Of  course,  if  ventila- 
ting gas  burners  or  the  electric  light  were  adopted,  this  extra 
outlet  would  not  be  necessary.  The  outlets  are  formed  in  the 
walls  and  in  the  false  roofs  connecting  up  to  the  Louvre 
extractors.  It  is  intended  in  the  summer  time  to  run  the  fan 
with  a  small  gas  engine.  The  position  of  the  outlets  was 
arrived  at  after  careful  experiments,  and  that  best  results  are 
obtained  by  taking  the  air  off  at  floor  levels  will  be  understood 
when  one  bears  in  mind  the  amount  of  filth,  dust,  and  dirt  tliat 
accumulates  on  the  floor  of  a  public  elementary  school.  The 
vitiated  air  is  therefore  withdrawn  just  abo\'e  the  floor  level 
and  conveyed  to  upright  exhaust  shafts  above  the  building. 

With  regard  to  the  incoming  air,  it  is  warmed  above  liO 
degrees,  and  being  warmer  than  the  air  in  the  room,  it  spreads 
out  over  the  upper  part,  where  it  is  cooled  by  contact  with  the 
walls,  and  still  more  by  the  windows,  and  gradually  descends 
down  these  cooler  surfaces,  and  eddies  across  the  room  to  the 
outlets.  The  whole  air  of  the  room  is  in  a  steady  motion  of 
about  half  an  inch  a  second — a  rate  that  cannot  be  felt,  but 
can  be  seen  by  blowing  smoke  or  chloride  of  ammonium  fumes 
into  the  air. 
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Each  class  room  is  intended  for  fifty  cliildren*     It  has  ml 
space  of  528  feet,  and  a  cubic  space  of  8,400  feet     ThedJ" 


inlet  is  ti  feet  0  inches  from  the  floor  level. 

Withont  informing  anyone  of  my  intention,  I  paid  a  visit 
these  schools,  and  measured  the  air  being  pumped  in.  I  foui 
it  was  entering  through  tlie  inlet  at  the  rate  of  380  lineal  f< 
a  minute.  This  works  out  at  1,276  cubic  feet  of  air  per  li 
per  liour.  A  sample  of  the  air  in  the  same  room,  which  was 
taken  at  12  noon,  when  the  children  had  been  in  since  9  a, 
gave  '51  parts  of  carbonic  acid  per  1,CKJ0,  the  outside 
yielding  *4,  Another  similar  class  room,  which  had  cont;iiii( 
fifty  bigger  children,  yielded  '51*  parts  of  carbonic  acid 
1,0[K),  Parkes  estimates  the  carbonic  acid  given  off  by  a  cbild 
as  from  r25  to  -34  of  a  cubic  foot  per  hour.  If  we  take  it  as*3, 
and  tlie  teacher  at  *t>,  the  carbonic  acid  at  12  o'clock  shouW 
have  been  iil  per  1000. 

Perhaps  the  best  examples  I  have  ever  seen  of  mechanicallj 
ventilated  schools  are  the  Melbourne  Road  and  Clareiuloa 
Park  Board  Schools  at  Leicester.  The  former  school  has 
accommotlation  f«>r  1,700  children.  The  fresh  air  is  taken  m 
at  a  shaft  12  feet  high;  it  is  then  filtered  through  jute  clotli, 
and  pro jH*] led  by  an  oj^en-bladed  fan,  five  feet  in  diameter, 
driven  by  a  five- horse  power  gas  engine,  through  the  main  air- 
conduit,  which  is  six  feet  six  inches  high,  five  feet  wide.  This 
flue,  whifli  has  been  purjiosely  made  absolutely  impervious 
(being  constructed  of  concrete,  with  a  cement  face),  is  regu- 
larly cleaned  and  limewashed  as  soon  as  any  signs  of  dirt 
apjjear.  From  the  main  duct  up-cast  shafts,  in  connectioD 
with  which  there  are  steam  radiators^  branch  off,  and  enter  tbe 
class-rooms  eight  feet  from  the  floor.  The  outlets  are  near  the 
fioor,  other  outlets  near  the  ceiling  being  provided  for  w& 
during  the  sliort  time  the  gas  is  lighted  at  night 

The  cost  of  the  gas,  tlie  oil,  and  the  waste  in  working  tlie 
fan  is  fis.  a  week.  1  have  measured  the  air  passing  into  thia 
school,  and  found  it  was  about  1,000  cubic  feet  per  head  per 
hour.  The  carbonic  acid  in  a  class-room  built  for  60,  but 
which  contained  67  boysj  was  at  12  o'clock  "GS  per  1,000. 

At  the  Clarendon  Fark  Infant  School,  the  air  supplied  to 
each  child  worked  out  at  over  1,000  cubic  feet  jx^r  hour;  at  11 
o'clock  the  carbonic  acid  was  '5  per  1,000,  At  both  schools 
the  area  of  inlet  per  head  is  about  eight  inches, 

One  of  the  latest  schemes  that  1  have  heard  of  is  for  the 
ventilation   of  the  City  Road   Board  School    in   Birmingha; 
whicti  is  being  ventilated  by  Mr.  Key,  of  Glasgow;  the  coi 
tract  here  is  to  cliange  the  air  eleven  times  each  hour. 

As  an  instance  oi  the  immense  advantage   of  adopting  an 
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leqnate  system  of  ventilation,  I  may  say  that  I  found  when  at 
Qackbom  a  case  where,  by  adequately  ventilating  his  weaving 
beds,  a  large  manufacturer  increased  his  output  2^  per  cent. 
Diis  result  he  attributed  entirely  to  the  improved  ventilation, 
md  informed  me  that  his  expenditure  on  this  head  had  been  a 
wonderful  investment. 

I  cannot  conclude  this  subject  without  referring  to  Dr. 
Camelly's  classical  report  to  the  School  Board  of  Dundee  on 
tk  ventilation  of  schools.  He  points  out  as  indirect  evidence 
of  the  better  health  of  teachers  and  scholars  in  mechanically 
ventilated  schools  than  those  in  naturally  ventilated  ones,  that 
tiie  grant  earned  per  head  is  more  than  2s.  6d.  higher  in  the 
formert  than  the  latter.*  The  following  table  is  condensed 
from  Dr.  Camelly's  report : — 

Average  CO,  Ck)Ddition8 
No.  of      Grant  per  of  Air 
Schools.    Earned  1,000  Micro-organisms 
per  head.  parts.  per  litre. 
Mechanically  venti- 
lated Schools     ...         9        21/.  ♦1-2  *17 
Natnrally  ventilated 
Schools 95        18/3i  t2-l  t97 

The  carbonic  acid  in  the  mechanically  ventilated  schools  is 
about  half  that  in  the  naturally  ventilated  ones,  and  the  micro- 
organisms per  litre  are  only  17^  per  cent,  in  the  mechanically 
ventikted  schools  what  they  are  in  those  naturally  ventilated. 

Camelly  sums  up  the  question  with  the  following  recom- 
Diendations : — For  new  schools  mechanical  ventilation  should  be 
^nuployed  (1)  because  it  is  more  comfortable,  the  rooms  being 
**pt  warmer  and  the  temperature  more  uniform,  whilst  drauglits 
•'^  M  far  as  possible  avoided ;  (2)  because  it  is  much  healthier, 
and  prevents  the  spread  of  infectious  diseases,  owing  to  the 
children  being  supplied  with  purer  air ;  (3)  because  by  it  the 
children  are  enabled  to  derive  greater  benefit  from  their  educa- 
tion; (4)  because  it  increases  their  grant-earning  power  without 
increasing  the  labour  of  earning  the  grant ;  and  (5)  because  it 
increases  the  teaching  power  of  the  teacher." 


^.  Willis  (Newark)  referred  to  the  Chairman's  remarks  that 
^ple  spent  immense  siuns  in  procuring  good  water,  but  good  air, 
^Iways  appeared  to  him,  was  of  far  more  importance.     In  the  case 

children  in  schools,  and  employees  in  manulactories  and  work- 
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shops  there  wm  nothing  of  greater  importance.     Most  of  his  hearers, 

no  doubt,  were  aware  that  tuberculosis  in  cows  and  animals  had 
been  traced  to  the  want  of  pure  air,  among  the  cows  especially,  in 
confined  sheds;  that  disease  was  transmitted  to  human  beings  very 
much  by  the  milk,  as  was  also  well  known,  therefore  it  was  of 
great  imptirtance  to  the  milk  supply  that  the  animals  supplying 
milk  should  be  kept  in  a  healthy  state.  Dr.  8ims  Woodhaad  in  one 
of  the  other  departments  had  told  the  audience  that  50  per  cent. 
of  cows  in  the  dairies  of  towns  suffered  from  tuberculosis,  and  it  wus 
believed  by  the  best  authorities  that  tuberculosis  was  to  a  very  lai^ 
extent,  if  not  almost  entirely,  caused  by  the  foul  condition  of  the 
air  of  the  sheds  in  which  the  animals  were  kept.  The  cost  of  the 
ventilation  of  schools  was  a  matter  he  should  like  to  have  heard 
soraethintr  about.  One  was  in  difficulty  there.  First  of  all  it  was 
very  difficult  to  persuade  sanitary  authorities,  or  school  authorities 
either,  to  ventilate  schools  at  all.  They  did  not  know  it  was  of 
the  least  importance,  hut  as  Dr.  Barwise  had  shown  it  was  of  the 
greatest  iuiportance.  One  wanted  to  know  some  practical  means  of 
di*aling  with  the  subject  in  small  class  schools  at  a  reafionable  cost, 
and  would  not  excite  the  fear  of  the  authorities  who  were  respon- 
sible for  the  existence  of  those  schools. 


Hr.  E.  B.  Maeten  (Stourbridge)  proceeded  to  say  that  Dr.  Bai^ise 

had  given  a  most  clear  description  of  the  principles  involved,  and  the 
instiiiment  he  had  introduced  seemed  exactly  the  thine:  to  put  ijito 
the  hands  of  those  who  were  not  trained  chemists  to  make  the 
experiments  themselves.  But  there  was  nothing  at  all  to  tell  how 
the  artificial  draught  \\a.^  produced,  or  how  it  could  be  warmed. 
That  was  the  first  thing  to  consider  when  they  had  settled  the 
scientific  part  of  the  question.  It  was  thirty  years  ago  that  the 
Chairinan  of  the  Counci!,  Sir  Douglas  Galton,  described  the  first 
scheme  by  which  he  produced  the  plenum  ventilation.  In  regard  to 
barracks  to  which  the  system  had  been  applied,  he  remembered  the 
remark  that  the  occupants  could  sit  by  the  open  window,  wiiile 
ventil^ition  was  being  supplied  by  the  special  method,  and  there  was 
no  draught  at  all ;  and  the  soldiers  inst^wi  of  being  round  the  fire 
would  go  to  the  window  to  ait  in  preference. 


Mr.  Shaddock  (Westminster)  said  that  he  had  listened  to  Dr. 
Barwise's  paper  uith  a  vast  amount  of  interest,  and  had  been 
particularly  titruck  with  the  description  of  an  apparatus  whereby 
any  one  could  test  the  results  obtained  by  this  or  any  other  method 
of  ventilation.  He  had  recently  been  to  see  a  school  in  Westminster 
— he  thought  it  was  the  first  school  of  the  London  School  Board 
wliich  had  becm  ventilated  on  the  plenum  system,  and  it  was  more 
or  less  an  experiment,  he  i"eferi*ed  to  St.  Oeorge's  Bow,  Westminster. 
Jrh"  was  veiy  much  interested  in  the  means  that  they  adopted,  and 
although  he  did  not  understand  tht?  matter  technically  it  mi^ht 
perhapa  be  of  miaii^st  if  he  descri^bed  in  a  very  few  words  what 


DISCUSSION, 


647 


he  saw.  There  was  a  verj  large  main  duct,  as  they  called  it,  going 
right  under  the  school,  along  it^  whole  length,  and  from  that  large 
duct  or  tunnel  were  taken  smaller  duct.^  to  each  room  in  the  school, 
and  there  was  a  very  big  fan  at  the  inlet  of  the  large  duct  driving 
the  air  forward,  through  a  screen,  which  tilled  up  the  whole  of  the 
duct.  The  screen  wa^  made  of  cocoanut  fihre,  and  was  doubhjd  over 
a  poller  top  and  bottom.  The  bottom  roller  was  in  a  trough,  and 
through  thia  ti'ough  wat-er  was  run,  the  screen  was  slowly  revolving 
ikll  the  time,  driven  by  the  same  power  that  drove  the  fan.  The  air 
was  thus  forced  through  the  screen,  which  ol:  course  took  the  water 
up  in  the  interstices  of  its  woven  fibre,  so  as  to  form  practically 
one  sheet  of  water,  and  the  air  being  driven  through  it,  was  deprived 
of  all  the  dust  and  dirt  which  would  otherwise  have  gone  into  the 
room,  and  as  the  sci-een  revolved  so  the  dust  and  dirt  went  through 
the  tn:)ugh  of  water  and  was  washed  away*  Aimther  thing  which 
struck  hira  was  the  inlet  to  each  of  the  subsidiary  ducts  leading  to 
the  several  rooms.  Each  duct  was  divided  in  two  at  the  inlet,  and 
the  top  part  was  filled  with  what  woidd  be  called  heat  gills — he  did 
not  know  whether  hot  air  or  hot  water,  hot  water  he  supposed — and 
there  was  a  shutter  that  could  be  operated  from  the  room  which  that 
particular  duct  supplied.  This  shutter  was  only  half  the  size  of  the 
whole  duct,  that  was  to  say  it  was  entirely  shut  to  the  part  that 
contained  the  gills,  or  the  open  part  through  which  the  air  went 
naturally.  It  was  operated  by  a  valve  in  the  room  that  was  led  by 
that  duct,  so  the  teacher  or  anyone  else  in  the  room  could  regulate 
the  shutter  and  could  send  either  all  cold  air  in  or  all  hot  air  through 
the  gills,  or  regulate  it  to  any  warmth  that  was  w^ished.  That  was 
a  very  important  matter.  A  rather  interesting  test  was  carried  out 
to  show  what  was  going  on  by  putting  a  perfume  and  other  things 
in  the  trough  of  water  with  the  screen  revolvins;  in  it.  As  soon  as 
it  was  put  in,  or  almost  directly,  the  whole  bLiilding  was  permeated 
with  the  perfumed  air,  and  by  running  fresh  water  through  again 
the  perfume  was  cleared  outr— so  that  they  could,  at  all  events,  prove 
ventilation  going  on. 


I 


Dr.  THOiLiS  Cabr  (Braintree)  desired  to  ask  Dr.  Barwise  if  he 
could  give  any  idea  as  to  the  cost.  Those  of  them  who  were  Medical 
Officers  of  Health  and  had  to  consider  the  i]Ue9tion  of  ventilation  in 
the  Board  and  other  Schools  that  were  under  their  care  always  had 
to  consider  the  qu edition  of  expense*  Dr.  Barwise,  he  thought,  had 
convinced  all  of  them  of  the  good  results  that  could  be  obtained  by 
the  plenum  method,  hut  they  had  to  consider  the  question  of  cost 
before  they  faced  the  school  authorities  or  their  Council,  and  a  little 
fuller  information  would  be  acceptable. 

Dr,  SouEFiELD  (Synderland)  pointed  out  that  in  aU  eases  where 
they  had  a  small  amount  of  air  space,  the  only  way  whereby  they  oould 
give  the  air  in  that  air  space  a  sufficient  change,  would  be  by  mechanical 
ventiktion.     Where  thej  had  a  hospital  with  2,0W  ^iuXac  le«i\.  o\  m 


air.  in  such  Bcnoois  tbey  inar»t  nave  tne  air  ctiMm 
hour,  to  prevent  the  carbonic  acid  rising  above  S  ] 
the  end  of  one  hour  and  a  half,  and  thev  could  k 
seven  times  an  hour  by  means  of  mechanical  re\ 
thought  there  was  a  tendency,  where  medumi 
adopted,  to  try  to  thin  down  the  mentaUe  ex] 
wTeck  the  whole  system.  He  had  seen  at  least  < 
mechanical  ventilation  was  used  where  too  much 
of  the  fan.  In  another  mechanically  ventilated  a 
inspected,  there  was  in  the  infants'  part  of  the  sd 
an  enormous  down-draught,  sometimes  a  down-d 
drive  the  fan  at  100  revolutions  per  minute  when 
connected  from  it.  That  was  entirely  due  to  tryi 
expense.  On  some  windy  days  this  school  had  U 
case  of  Sunderland  asylum  again  the  system  bad 
unsatisfactory  arrangements  of  the  outlets.  Tl 
terminated  in  the  space  between  the  ceiling  and  1 
fan  was  practically  expected  to  drive  the  air  throi 
it  drove  the  air  up  the  inlet  flues  into  the  rooms, 
flues  into  the  space  between  the  ceiling  and  the 
the  air  had  to  find  its  way  out  through  ridge  tile 
cost,  he  believed  that  Camelly  estimated  that 
thousand  scholars  the  extra  cost  for  interest  and  s 
apparatus  would  be  about  ^20  per  annum,  and 
maintenance  would  also  be  about  £20,  which  woul 
cost  of  £40  a  year  for  a  school  of  a  thousand  scho 
a  calculation  based  on  Camelly's  estimate,  and  foun 
of  mechanical  ventilation  for  an  average  Sundei 
mean  an  increase  of  the  total  annual  expenses  of  ab 
the  air  were  only  changed  once  oftener  per  hour  b 
by  natural  means,  the  extra  expenditure  would  be 
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another,  one  School  Board  after  another,  one  Hospital  Committee 

after  another,  and  last  hut  not  least  the  Local  Government  Board 

were  beginning  to  realise  that,  in  many  puhlic  buildings,  efficient 

Tentilation  was  unattainable  without  mechanical  means.     Some  of 

the  speakers  had  asked  what  was  the  relative  cost.    To  his  mind  that 

was  leallj  a  question  of  eificiencj  or  non-efficiency.     It  must  be 

nalised  that  a  pure  and  ample  supply  of  air  could  no  more  be 

obtained  than  could  a  pure  and  abundant  water  supply  i;(ithout 

Adequate  outlay  for  plant  and  maintenance,  nevertheless  by  care  in 

planning  buildings  to  suit  the  requirements  of  ventilation,  by  suitably 

tfnuged  air  ducts  and  flues,  and  attention  to  other  matters  of  detail 

it  was  undoubtedly  possible  to  reduce  the  cost  of  working.    Taking 

tbe  figures  Dr.  Barwise  had  given,  there  would  be  propelled  into  the 

•chool  he  particularised  1,700,000  cubic  feet  of  air  per  hour,  for 

which  it  was  stated  a  5-horse  power  gas  engine  was  required.    Now 

«t  the  G^eral  Hospital,  Birmingham,  20,000,000  of  cubic  feet  of 

Mr  per  hour  were  driven  through  the  buildings  by  means  of  electric 

inotors  at  an  average  expenditure  of  less  than  20-hor8e  power. 

^Their  Engineer,  Mr.  William  Key,  who  was  really  responsible  for 

the  instalmtion  and  to  whom  he  gave  credit  for  the  admirable  work 

carried  out,  estimated  from  previous  experience  that  35-horse  power 

would  be  required,  and  the  electric  motors  provided  were  laid  down 

^  accordance  with  his  estimate,  so  that  they  had  a  reserve  of 

l^horse  power.    A  similar  result  was  made  evident  at  the  Hand^- 

jorth  Technical  Schools,  near  to  Birmingham,  erected  from  his 

"Wigns,  the  air  supply  required  was  for  2,000,000  cubic  feet,  for 

which  Mr.  Key  provided  a  10-horse  power  motor.    They  found  how- 

•ver  that  a  5-horse  power  motor,  which  was  temporarily  employed, 

was  sufficient  for  the  purpose.    There  were  other  matters  of  great 

Importance  in  regard  to  the  question  of  cost.    It  was  quite  evident  to 

^  that  the  cubic  capacity  of  rooms,  particularly  in  schools,  mig;ht 

**    Very  materially  reduced,   if    mechanical    means    for    securing 

'J^tilation  were  introduced.    By  so  reducing  the  size  of  the  buildings 

'"®   saving  in  cost  might  go  towards  improving  the  ventilating 

appliances  and  the  outlay  in  warming  them  would  be  less.    He  did 

*J^t  ahut  his  eyes  to  the  fact  that  there  were  practical  difficulties  to 

£?  overcome  when  mechanical  means  for  ventilation  were  employed. 

-?*  schools  and  many  other  public  buildings  occupied  for  only  a  part 

^.^he  day,  the  requirements  were  intermittent,  a  state  of  things 

.  ^"ering  from  the  requirements  of  hospitals,  asylums,  and  such  like 

^Jl^dings,  which  were  occupied  both  day  and  night.     The  difficulties 

^^^J^^  from  variations  in  the  temperature  of  the  outer  air.    If  in 

jj  fd  weather  the  heating  arrangements  were  not  kept  on,  when  the 

j^^IfJingB  were  unoccupied,  then  the  walls,  ceilings,  floors,  and  fur- 

^^^^le  would  become  cold,  and  when  heat  was  put  on,  condensation 

v^ .  Moisture  invariably  took  place.     He  therefore  advised  that,  in 

j/^^ldings,  only  occupied  occasionally,  provision  should  be  made  for 

-^  ^i^taming  an  even  temperature  within.    Windows  should  never  be 

J^XJed  in  extreme  degrees  of  temperature.     Practically  they  did  not 
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require  to  open  the  windows  at  aD,  but  in  ordinary  weather  it  might 
be  advisable  to  opi^n  windows  to  rooms,  only  occasionally  oecupije^l, 
«o  as  to  thoroughly  air  them  without  cost  for  motive  power.  It 
would  however  he  simple  wiiste  to  open  windows  with  the  ventilating 
appliances  at  work. 

Br*  S.  Barwise  (Derby)  in  replying  upon  the  discufision,  said  thot 
it  had  been  his  endeavour  to  deal  with  the  question  from  his  own 
point  of  view,  and  not  to  presume  to  speak  upon  engineerins; 
matters,  such  as  motors,  and  the  construction  of  tiuest  but  merely 
to  deal  with  piineiples  of  the  question.  With  regard  to  the  flue«^ 
however,  he  might  say  this :  the  schemes  which  were  failures  weiv 
due  to  two  things  nut  being  observed.  First  of  all  the  flues  should 
be  big  enough,  which  was  seldom  the  case,  and  be  capable  of  beirjf; 
cleansed*  Second,  they  should  also  be  so  arranged  that  when  the  fan 
was  not  working,  the  current  of  air  through  the  building  w^ould  be  in 
the  same  direction  as  when  the  fan  was  working. 


The  President  of  thjb  Sbction  (Mr*  Henman)  interposed 
explain  a  matter,  which,  he  said,  did  not  seem  quite  clear  in  oonn( 
tion  with  the  outlets^  If  Dr,  Barwiae  had  examined  more  closely 
buddings  in  which  the  plenum  system  had  been  properly  applied*  be 
would  hare  realised  that  it  would  l>e  impossible  fc^r  a  down  draught 
to  occur.  By  means  of  a  fliaEjnim  on  the  black-board,  he  sought  to 
sbow  the  Section  that  with  a  suitably  constructed  flap  arrangement 
at  the  outlets,  there  must  always  be  a  pressure  from  within  and  out- 
wards. The  flaps,  he  explained,  were  of  American  cloth,  about  7 
inches  deep,  so  arranged  that  movement  of  the  outer  atmosphere 
could  not  affect  the  outflow. 


**  On  the  Qitmilitif  of  IVater  required  for  Domestic  Flushing 
/^trptwes,  the  hifiuence  of  Interi'tptimj  Traps  thereupon^  and 
the  Saring  effected  bv  the  Uae  of  thj'  Waste-water  Closets^' 
hj  Chakles  Poktkk,  M.D.,  URH.,  Medical  Officer  of 
Health,  County  Borough  of  Stockport, 

(Member.) 

The  w^ater-carriage  system  of  refuse  disjKJsal,  which  is  yeflxly 
bceoming  increasingly  prevalent  throughout  the  country,  aims 
at  the  cbanly  and  rapid  removal  through  drains  of  excremental 
matter  from  the  neighbourhood  of  dwellings.  For  its  successful 
application  and  working,  adequate  flushing  of  water-closets  and 
house  drains  is  absolutely  essential,  in  order  to  prerent  the 
latter  from  becoming  *' nothing  better  than  elongated  cesspools 
charged  with  foul  festering  filth/'  as  was  shown  to  be  the  case 
at  Maidstone.     The  recent  Government  Report  on  the  typhoiil 
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pidemic  in  that  town  tells  ns  that  half  its  6,000  and  odd  houses 
lave  water-closets  without  any  mechanical  means  of  flushing, 
and  that  the  Sanitary  Authority's  lamentable  **  failure  of  duty 
in   this  respect  has  led  to  the  gravest  consequences,''  a  large 
number  of  the  typhoid  cases  being  officially  ascribed  to  soil  and 
air-pollution  from  blocked  and  defective  drains.     In  advocating 
conversion  to  water-carriage  we  ought  therefore  to  satisfy  our- 
selves that  the  public  health  is  protected  from  the  resrnts  of 
such  deficiencies,  and  with  this  object  in  view  I  was  directed 
^^  April  last  by  the  Corporation  of   Stockport  to  ascertain 
®2cpenmentaUy  the   quantity  of  water  required  to  efficiently 
flush  a  water-closet  with  drain  and  intercepting  trap. 

Upwards  of  120  experiments  were  shortly  afterwards  carried 
^^t  on  the  lines  adopted  hy  the  Sanitary  Institute  in  1893,  the 
apparatus  used  being  the  following : — 

(a)  Duckett's  Wcuh-^own  Closet,  with  S-outgo,  and  after- 
wards a  Unitas  Wash-^ut  Closet 

(6)  Water-waste-preventing  cistern  graduated  for  6,  4,  3^, 
^»  2^,  2  and  1^  ^llons,  and  connected  to  closet  by  5  ft.  of  1:^-  in. 
^©xlical  lead  pipmg. 

.  (c)  47  ft.  of  glazed  earthenware  6  in.  and  4  in.  pipe  drain, 

y^th  puddle  joints,  and  having  a  right-angled  curve  one  pipe's 

^*^gth  from  closet  outgo.     In  upper  surface  of  each  length  of 

P'Pe  was  cut  a  slot  15  in.  to  18  in.  long  and  about  2  in.  in  width, 

^^^  inspection  purposes. 

.   C<i)  Disconnecting  traps  (or  "  interceptora  *')  of  a  good  tjrpe, 

1      *^^jched  to  end  of  drain,  discharging  over  a  weighed  pail,  and 

^•^^ng  glass  windows  inserted  in  the  lowest  part  or  "throat." 

^      -^aecal  matter  and  paper,  from  a  "  Rochdale  Pail,"  filled  by 

g^^^^^dZ  use  at  a  mill,  were  used  for  charging  the  closets,  4  oz.  to 

^^    ^^^.  being  employed  in  most  cases,  but  8  oz.  and  12  oz.  were 

1^^^^  in  a  smaller  number.     In  the  Sanitary  Institute  experi- 

^J^ts  artificial  material  was  used  for  this  purpose. 

^^^  ^-^^A^  First  Series  of  Trials  (50  in  number)  were  made  with  a 

t;^,^^^  drain  (fall  1  m  40)  and  4'in.   disconnecting  trap.     This 

^^T'^"^  was  filled  by  4  pints  of  water  and  at  the  lowest  part 

^   ^^^^ured  34  in.  transversely  and  4  in.  vertically.     Flushes  of 

^*     ^^i»  2  and  IJ  gallons  were  employed,  the  result  being  that 

^,^^  ^i^allons  invariably  sufficed  to  thoroughly  flush  closet,  drain 

^^\?JC  4-in.  trap ;  a  2i-gallon  flush  generally  failed  to  clear  the 

^,^^  ^1.  trap ;  with  2  gallons  the  interceptor  was  not  once  cleared. 

^^^^  most  of  the  solids  were  left  in  the  trap.     By  repeatea 

^Y^^^allon  flushes  in  rapid  succession  causing  a  head  of  water  in 

^^^^  drain,  the  trap  was  eventually  cleared  with  a  rush,  but  this 

^yj^^i  not  happen  if  one  flush  were  allowed  to  trickle  away  before 

^-^  next  toilowed  it,     A  1^-gallon  flush  was  found  to  be  of 
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little  use.  The  drain  was  oever  cleared  and  became  rapidly 
blocked. 

The  Second  Series  incliided  21  experiments,  and  was  made 
with  a  fi-in.  drain  (fall  1  in  60)  and  6'tn,  disconnecting  trap, 
which,  it  is  noteworthy,  required  12  pints  of  water  to  Jill  it^ 
and  at  its  lowest  part  measured  5^  in.  transversely  and  5 J  in, 
vertically.  Flushes  of  6,  4,  3i,  6  and  2  J  gallons  were  used, 
and  it  is  a  remarkable  fact  that  though  3  gallons  and  upwards 
sufficed  to  clear  the  closet  and  drain  each  time,  the  G-itu  trap 
was  cleared  by  a  6*galU>fi  Jlttf^h  i>i  only  2  out  of  4  cases;  4  gallons 
eleared  it  in  only  1  out  of  G  cases,  and  anything  less  than 
4  gallons  alti^gether  and  repeatedly  failed  to  clear  the  trap. 

The  Third  Series  numbered  22  experiments  with  a  6-iu, 
drain  and  a  4-in,  intercepting  trap.  With  a  S-gallon  flush  the 
closet,  drain  and  trap  were  eHiciently  cleansed  every  time,  but 
a  flush  of  less  than  3  gallons  failed  each  time  to  clear  the  drain 
and  to  reach  the  trap. 

The  Fourth  Series  (18  trials)  with  a  Unitas  wash-out  closet, 
4'in,  drain  and  4-in*  Interceptor,  flushes  of  3, 2^,  and  two  galloos 
were  used :  3  gallons  sufficed  to  clear  the  trap  in  2  out  of  t> 
casea.  With  smaller  flushes,  the  trap  retained  a  portion  of  the 
charge  in  eveiy  case ;  in  5  cases  the  drain  was  not  cleared, 
whilst  in  M  the  closet  trap  was  not  cleared,  due  evidently  to  the 
inherent  faults  of  the  uujsh~out  closet. 

I  shall  be  pleased  to  supply  fuller  details  of  these  results  to 
anyone  interested  in  the  matter,  and  I  venture  to  submit  the 
following 

CONCLUSIOXS. 

1.  That  3  gallons  is  the  mi nimiim  amount  that  can  be  relied 
upon  for  efficiefii  fiushing^  i.e,,  prompt  carriage  of  dejecta  through 
closet,  drain  and  interceptor  to  sewer,  even  with  a  good  form  of 
wash-down  closet,  well  laid  4-in.  or  0-in.  drain,  and  good  4-in. 
interceptor. 

2.  That  if  an  inferior  tifpe  of  closet  be  used  or  if  ttie  inter- 
cepting trap  exceed  4-  i^*  i^  diameter^  S  gallons  is  clearly  not 
sufficient  for  effective  flashing.  The  proper  remedy  then,  how- 
ever, is  to  correct  such  structural  deficiencies  rather  than  to 
increase  the  flush. 

3.  Tliat  if  no  intercepting  trap  he  employed  a  flush  of  2^  gallons 
is  the  minimum  amount  that  can  be  relied  uiK>n  to  efficiently 
cleanse  the  closet-trap  and  drain. 

4.  T\mi  fhe  incariable  employment  of  a  disconnecting  trap  as 
recommended  by  the  Model  Bye-laws  is  far  frmn  being  an  un- 
mixed benefit^  and  owing  to  the  obstacle  which  the  disconnecting 
trap  presents  to  the  cleansing  of  house  drains,  its  use  should  he 
slricilif  limited  to  tfioBe  dicetiiiigs  uuide  which  a  drain  opening  e^^ists^ 
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e.g.  in  the  cellar,  and  that  if  such  drain-openings  iiisiile  houses 
were  prohibited  in  new  dwellings  disconnecting  traps  might, 
with  great  advantage,  be  entirely  dispensed  with. 

There  is  much  reason  to  believe  that  we  have  hitherto 
exaggerated  the  noxiousness  of  sewer  air;  assuming,  however, 
that  it  is  injurious  in  its  effects,  the  object  of  a  disconnecting 
trap  is  whollr  gone  if  we  keep  all  drain  openings  outside  our 
dwellings,  and  having  done  this  it  is  absurd  to  continue  to  insist 
on  disconnecting  traps  which  only  diminish  the  efficiency  of  the 
water-flush. 

Is  Economy  in  Water  effected  by  tue  use  of 
Waste- Water-Closets  1 

In  order  to  elucidate  this  question  two  blocks  of  exactly 
similar  houses  were  recently  selected  in  Stockport,  At  the 
request  and  expense  of  the  Sanitary  Committee  the  water 
supplied  to  each  block  between  7  a*ra,  on  October  28th,  1896, 
and  7.30  a.m.  on  May  13th^  1897,  was  metered  by  the  Water 
Co,  with  the  following  results  *— 

Lot  ^4.  10  houses  ^vith  waste-water-closets  used  65,720 
gallons,  or  33*3  gallons  per  house  per  day. 

Lot  B,  14  houses  with  ordinary  water-closets  used  151,320 
gallons,  or  54*8  gallons  per  house  per  day,  showing  a  saving  of 
exactly  21 '5  gallom  per  home  per  daif  in  slop-water  houses* 

In  a  similar  and  more  recent  experiment  in  Manchester,  the 
City  Surveyor,  Mr.de  C.  Meade,  M*Inst,C<E»,  has  curiously 
enough  obtained  an  exactly  identical  result. 
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times.     These  methods,  though  not  ideal,  serve  their  purpose 
well    enough,   but    the    imperfections  and    Jiflficulties    in    the 

Erocesses  for  determination  of  the  dissolved  oxygen  and  car* 
onic  acid  have  delayed  the  recognition  of  the  importance  of 
these  determinations.  It  is  in  respect  to  these  two  substances 
that  recent  progress  in  the  methorfs  of  water  analysis  has  been 
most  marked.  The  gasometric  methods,  though  now  very 
satisfactory,  are  too  laboiious,  and  have  the  disadvantage  of 
giving  only  the  total  carbonic  acid  and  not  its  various  forms. 
Pettenkofer*s  well-known  method  for  carbonic  acid  is  open  to 
the  same  objection,  and  is  deficient  in  accuracy-  The  yoIu- 
metric  methods  for  dissolved  oxygen,  such  as  Schutzenberger*s, 
require  very  complicated  apparatus,  and  as  usually  carried  out 
are  affected  by  an  en^or  doe  to  diffusion  which  renders  the 
i-esults  nearly  valueless.  Recently^  Thresh  has  proposed  a 
method  in  which  nitric  oxide  acts  as  an'  oxygen-carrier  and 
liberates  an  equivalent  of  iodine,  which  can  then  be  titrated. 
This  method  gives  excellent  results,  but  re<]uires  an  atmosphere 
of  hydrogen  or  coal  gas,  and  is  still  somewhat  complicated. 
The  method  which  I  strongly  recommend  is  that  of  Lndwig 
Winkler  (described  by  me  In  the  Chemical  Newa  in  1894). 
In  this  methoil  recently  precipitated  manganese  liyclrate  acts 
as  the  carrier  of  oxygen,  and  the  ecjuivalent  iodine  is  liberated 
and  titi'atcd  as  in  Threshes  method.  It  is  very  accui-atc  and  of 
raarvullous  simplicity.  No  neutral  atmospliere  or  special  apjia- 
ratus  of  any  kind  is  necessary,  and  it  can  be  carried  out  upon 
the  spot  if  required* 

Among  the  results  obtained  by  the  use  of  this  method  is  the 
knowledge  of  the  fact  that  water  can  be  supersaturated  with 
oxygen  and  remain  so.  This  fact  has  been  proved  by  the  author 
and  Gill  independently  by  saturating  the  water  at  a  low  tem- 
perature and  raising  its  temperature,  when  tlie  water  remains 
supersaturated.  He  has  also  proved  that  if  saturated  under 
pressure  the  water  remains  largely  supersaturated  upon  removal 
of  the  pressure.  He  has  found  this  condition  of  supersaturation 
not  all  all  uncommon  in  surface  waters.  The  oxygen  available 
for  bacteriolysis  is  not  therefore  limited  to  the  solubility  of  the 
gas  at  the  actual  temperature  of  the  water,  and  the  degree  of 
aeration  must  strictly  be  I'eferreti  not  to  the  temperature  but  to 
the  ratio  of  oxygen  to  the  dissolved  nitrogen. 

With  regard  to  the  carbonic  acid,  it  has  long  been  known 
that  the  fixed  carbonates  in  water  can  be  simply  titrated  with 
standard  acids,  and  the  use  of  methyl  orange  as  an  indicator 
has*  vastly  simplified  this  process.  Since  Trillichj  in  1890, 
showed  that  free  carbonic  acid  could  be  accurately  titrated  by 
the  use  of  standard  sodium  hydrate  ot   ca.T\5<iTa^\a  V\\Jcl  \Jv\vt' 
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no!pbtl]:ilt?in  ;is  indicator  a  great  advaoce  has  beeu  possible.  It 
lias  hitherto  been  doubted  or  disputed  that  natural  waters 
contain  calcium  carbonatje  dissolved  as  bicarbonate.  The  use 
of  Trillieh's  method*  however,  showed  that  ground-waters  con- 
stantly contain  an  excess  of  carbonic  acid  over  that  required 
to  form  bicarbonates,  and  tliat  the  tx:>tal  carbonic  acid  in  such 
cases  was  divisible  into  three  parts :  thtj  free  portion  which  is 
acid  to  phenolphthalein,  the  fixed  which  is  combined  with  the 
lime,  the  remainder  which  has  no  effect  upon  the  indicator. 
By  experiments  upon  artificial  and  natural  water  he  showed,  in 
1894,  that  this  remaininfr  carbonic  acid  was  equal  to  the  fixed 
portion,  and  that  the  water  tlierefore  behaves  analytically, 
exactly  as  though  containing  its  lime  and  magnesia  as  bicar- 
bonate. This  assumption  leads  to  correct  resuhs  for  the  total 
carbonic  acid,  and  this  was  also  proved  simultaneously  in 
Germany  by  Kippenbergen 

This  result  is  a  very  strong  argument  for  the  existence  of 
calcium  bicarbonate,  a  question  wbicli  t!ie  author  is  at  present 
investigating  further* 

In  the  case  of  potable  waters,  therefore^  the  question  of 
determining  the  carbonic  acid  in  all  its  forms  is  now  solved  in 
a  very  simjile  and  expeditious  manner.  It  has  been  found  of 
great  value  in  characterizing  a  gi'ound-water  and  showing  the 
condition  of  surface  waters,  and  also  in  investigating  the  action 
upon  lead,  iron,  and  zinc. 

Recent  experiments  also  enable  him  to  state  that  he  had 
tested  the  method  upon  waters  deficient  in  carbonic  acid,  and 
therefore  alkaline  to  phenolphthalein,  such  as  sea  and  estuary 
w^aters,  and  found  it  gives  accurate  results,  Dittmar,  in  the 
*' Challenger/*  rejjorts,  strongly  urges  the  search  for  such  a 
method,  which  he  predicts  would  have  valuable  results  if  syste- 
matically applied. 

The  autfior  is  at  present  engaged  upon  the  applicability  of  the 
method  to  sewage  and  higldy  polhited  etBuents  in  which  case  he 
feared  that  the  presence  of  ammonia  and  organic  acids  such  as 
butyric  acid  would  interfere.  He  has  succeeded  in  completely 
eliminating  the  effect  of  the  butyrates,  but  in  strong  sewage  the 
ammonia  has  unf fortunately  proved  to  interfere  seriously.  In 
dilutions  such  as  are  necessary  to  study  the  process  of  bacterio- 
lysis in  polluted  waters  lie  has,  however,  obtained  very  good 
results;  and  in  any  case,  combined  with  Dittmar s  so-called 
"  vacuum  process,"  he  has  found  a  method  which  fully  answers 
in  a  simple  %vay  the  exi^ncies  of  the  problem,  both  as  to  accu* 
racy  and  simplicity.  The  details  of  these  enquiries  must  be 
left  for  another  occasion. 


Discussioir, 


I 
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The  President  of  the  Sbctioh  (Dr.  Sims  Woodhead)  remarked 
that  the  paper  waa  a  very  interes^ting  ooe  and  of  very  considerable 
importance*  While  agret^ing  generally  with  what  Mr.  Seyler  said, 
he  wished  to  point  out  that  Im  kid  somewhat  too  slight  stress  upon 
the  importance  of  bacterioUjgical  analysis.  He  was  convinced  that 
any  information  available  should  always  be  utih*!ed,  and  he  might 
•ay  that  bacteriolog^ical  exaraination  when  properly  conducted  was 
capable  of  affording  very  considerable  information  as  to  the  quahty 
and  vaiying  coodition  of  water.  The  mere  enumeration  of  organ- 
ifiras  could  only  in  certain  cases  afford  any  satisfactory  information, 
but  the  use  of  special  methods  were  gradually  coming  into  use  and 
the  character  of  the  residta  obtained,  and  as  compared  with  one 
another,  definite  standards  often  gave  most  important  information. 
He  might  say  that  in  examining  water  sent  to  him  he  now  in- 
variably used  a  method  which  had  been  devised  in  his  labortitories 
by  his  friend  J  Dr,  Car  fcw  right  Wood,  for  the  purpose  of  deter- 
mining the  nature  of  organisms  in  water,  by  which  they  were 
enabled  to  make  out,  even  in  a  very  short  time,  whether  a  \^  ater  had 
surface  relations  or  not.  The  number,  species,  and  action  of  organisms 
were  undoubtedly  of  importance,  but  if  it  could  be  proved  tbat  water 
had  surface  relations^  and  in  a  comparatively  short  time,  then  the 
water  at  once  became  an  object  of  suspicion,  and  its  bacteriological 
and  chemical  conditions,  along  with  careful  inspection,  were  at  once 
called  upon  to  help  them  to  determine  the  exact  nature  and  cause  of 
these  surface  relations.  They  had  of  course  only  to  deal  with  the 
great  problem  of  differentiation  hetween  pur©  w^ater  oi^nisms  which 
might  be  found  in  any  water,  and  organisms  which  had  been  derived 
from  surface  or  contaminated  sources.  He  had  taken  a  great  interest 
in  the  paper  and  thought  tbat  the  question  of  carbonic  acid  was  one 
of  the  most  important  they  could  consider.  There  were  many 
present  who  were  well  versed  in  these  matters,  and  he  hoped  that 
those  who  felt  competent  to  take  part  in  the  discussion  would  do  so 
and  put  their  remarks  in  as  simple  a  form  as  possible  in  order  that 
all  might  understand  them. 

Mr,  W.  J.  DiBDiK  (London)  remarked  first  of  all  as  to  colour  of 
water;  iie  might  say  that  the  ratio  of  colour  to  suspended  matter 
varied  very  considerably  with  the  time  of  year.  If  they  took  their 
samples  after  the  rains  had  washed  down  the  hills  and  valleys,  their 
streams  were  the  \ery  pink  of  perfection  j  and  they  got  a  condition 
of  things  totally  different  to  what  they  got  later  in  the  year,  when 
the  autumn  leaves  and  other  organic  matter  bad  entered  the  streams. 
He  knew  that  a  great  deal  had  been  done  in  regard  to  the  examina- 
tion of  organisms,  and  during  past  years  the  bacteriologists  had 
been  Tery  prominent,  and  he  thought  they  had  secured  a  very  great 
advance  in  the  bacteriological  examinations.  But  whilst  he  heartily 
joined  with  the  chairman  and  others  in  appreciating  most  fidly  the 
value  of  a  proper  bacteriological  examination,  he  did  not  think 
that  sufficient  attention  was  paid  to  the  microscopical  e'3ta.\s\\tvai\c>w 
of  the  matters  in  the  water.    He  had  takeu  aam^\ea  <A  ''^JBXet  scsv^ 
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bad  made  his  microscopical  examination,  and  from  the  character  of 
materials  he  had  found  he  bad  formed  an  opinion,  and  then  checked 
it  l>j  other  means ;  and  he  had  never  been  very  far  wrong-  If  he 
were  bound  to  pdge  on  one  factor  alone  and  gi?e  a  hasty  opinion, 
he  would  rather  have  a  microscopical  examination  than  any  other. 
But  there  cotild  be  no  question  whatever,  that,  in  forming  au 
upinion,  it  was  unsafe  to  take  any  one  or  two  or  three  factors 
when  they  could  have  the  whole.  Another  point  he  wished  to 
speak  upon  was  the  knowledge  of  local  conditions  when  an  analysis 
had  to  be  made.  Upon  this  point  Sir  Edward  Frankland  h; 
said  that  wherever  it  was  possible,  the  analyst  in  important 
should  himself  take  the  sample  of  water.  He  (Mr.  Dibdin)  h: 
always  held  that  the  collection  of  the  sample  was  very  often  of  raoi 
importance  than  the  analysis.  The  opinion  should  be  based  upon  the 
knowledge  of  the  local  surroundings,  which  knowledge  was  one  of 
the  greatest  helps,  8|>ecially  in  doubtful  eases,  and  it  was  in  douhtfiil 
case«  where  individuality  came  in.  The  estimation  of  the  dbsolved 
oxygen  was  a  j>oint  which  impressed  him  very  strongly,  because  for 
twenty  years  he  had  carried  out  examniations  on  disv*3olved  oxygen 
various  wat<?r8  ;  and  he  was  one  ol  those  who  had  been  injpioident 
enough  to  use  Schutzenberger  s  raethods*  It  was  not  until  the  yi 
18^7  that  it  was  shown  timt  if  they  used  Schutzeuberger^s  melh( 
improperly,  it  would  give  wi"ong  results,  Of  coui*se  it  would,  but  be 
had  iisetl  it  properly.  Then  of  the  other  methods,  that  of  Thresh 
w^as  a  most  adii>inible  one,  and  one  which  he  had  used  very  largely 
indeed.  Eut  no  doubt  they  found  that  if  they  used  either  of  those 
processes  with  mixtures  of  waters,  part  sea  and  part  fresh,  with 
various  proportions  of  manufacturers'  refuse  and  sewage,  such  as  that 
which  goes  down  the  River  Thames,  the  different  processes  woul" 
give  very  discordant  results.  The  results  might  agree  at  times  and 
others  disagree,  and  he  found  there  was  only  one  method  which  ga^ 
him  absolute  confidence.  It  was  best  to  take  the  samples  of  wat 
into  the  laboratory  as  quickly  as  possible,  and  to  pump  out  t' 
gases  and  estimate  them.  That  gave  him  the  only  systematic ' 
which  was  worth  anything,  and  in  his  experiments  he  found  that 
simple  form  of  pump  was  most  convenient.  A  point  he  wished  to 
make  in  conclusion  was  that  there  was  a  great  danger  in  trusting 
absolutely  to  any  process  other  than  the  gasometric,  while  they  were 
dealing  with  water  containing  sewage  matters.  If  they  had  clear 
water  then  any  one  of  these  processes  might  act  very  well. 

Dr.  BusHELL  AxxiNGSOX  (Cambridge)  stated  he  wished  to  emphasis 
his  own  experience  that  the  knowledge  of  the  locality  was  a  ver 
important  matter  in  getting  the  proper  interpretation.  There  was| 
general  practice,  he  believed  amongst  inspectors  who  collected  sample 
to  carefully  conceal  the  source.  It  was  sometimes  of  very 
value  for  instance  to  know  what  was  the  significance  of  the  tob 
solids  that  the  analysis  indicates ;  it  might  be  a  water  with  certab 
known  qualities  of  total  solids,  and  if  the  water  became  contamiDaU 
with  sewage,  >«\ak\i  ^iovsXvtm^d  mUnitAia^  the  total  solids  would  b^ 
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thereby  increased,  and  afford  a  very  valuable  indication.  If  the 
tnalyst  knew  what  naturally  the  water  should  contain,  and  he  found 
something  unusual  by  knowing  the  source  of  the  water,  he  might  give 
valuable  information. 

Br.  J.  S.  Tbw  (Tonbridge)  said  that  what  he  wished  to  express 

an  opinion  upon   was   the    relative  value   between  chemical  and 

bacteriological  analysis.    No  doubt  the  most  importance  should  be 

^tached  to  the  chemical,  but  that  the  bacteriological  should  be  lefb 

out  of  the  question  was,  he  thought,  far  from  right,  and  the  knowledge 

obtained  by  a  regular  bacteriological  examination  was  most  useful. 

Information  from  all  sources  possible  should  be  obtained  for  safe- 

Suarding  water  supplies.    He  was  in  the  habit  of  regularly  examining 

certain  public  water  supplies  both  chemically  and  bacteriologically. 

One  of  toese  is  derived  from  wells  in  the  gravel  not  more  than  thirty 

^^  deep.    The  water  had  given  an  excellent  chemical  and  bacterio- 

'^^S^^  analysis  for  many  months  past,  but  in  the  bacteriological 

^^mination  made  during  August  and  September,  the  water  showed  a 

^T  marked  increase  in  the  number  of  organisms,  rising  from  the 

•▼erage  of  from  30  to  90  to  2,000  and  over.    They  did  not  attach  the 

^^portance  to  the  actual  number  as  was  the  case  a  few  years  ago,  but 

^hen  constantly  examining  water,  and  finding  there  was  such  a  rapid 

'^y  it  put  them  on  their  guard,  and  in  this  particular  instance,  on 

^^<^king  an  examination  of  the  gathering  area  of  the  waterworks,  he 

'ound  there  were  cracks  in  the  ground  going  down  two  or  three  ieet, 

*J^d  there  was  no  doubt  that  this  surface  relation  with  the  water  was 

^©  cause  of  the  rise  in  number  of  the  organisms.    No  bacteria  of  a 

^oxioua  character  could  be  detected  by  the  usual  methods.    This  was 

?^\y  a  simple  instance  where  he  thought  a  bacteriological  examination 

^*^  put  them  on  their  guard  where  chemical  analysis  showed  nothing, 

/^'^d  enabled  special  precautions  to  be  taken  for  ensuring  the  continued 

Parity  of  the  supply. 

I^B.  EwABT  said  he  fully  endorsed  the  remarks  of  the  Chairman 
^^*^^n  he  said  that  they  could  not  afford  to  put  any  particular  method 
^c^  Examination  aside.  He  thought  that  one  feature  of  the  report  to 
,jj^^  Gt>vemment  with  respect  to  the  recent  Maidstone  epidemic  was 
i^^  show  of  what  value  it  was  that  one  should  know  the  natural 
J  ^^^%ures  and  the  position  of  the  special  water  concerned.  Mr.  Adams, 
tit  ^^  report  of  the  analysis,  had  recourse  to  the  natural  position  of 
.j^^J^  water  and  that  led  him,  unfortunately  too  late,  to  be  able  to 
^^^int  out  that  the  bacteriological  examination  gave  an  important 


^  ^:sative  result,  that  although  the  albuminoid  ammonia  had  not 
^T^^^reased,  the  nitrates  had  gone  up.  They  could  get  a  great  deal 
^^5^re  certain  results  by  using  all  methods,  but  the  one  point  he 
j^^^^hed  to  bring  out  was  the  necessity  there  was  for  constant  ex- 
^^^^^ination  of  water  intended  for  domestic  supply.  Without  Ihat, 
^.^[^d  he  included  the  chemical  and  bacteriological  examinations,  he 
^  ^^ught  they  were  liable  to  be  faced  Nv-ith  a  great  epidemic.  He 
^liered  that  it  was  quite  clear  from  the  report  that  if  the  water  had 
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been  more  regularly  examined,  they  migbt  probably  have  been  tftved 
the  great  lose  of  life  which  was  the  result  of  the  Maidstone  epidemic. 
He  thought  that  an  examination  once  a  month  was  far  too  seldom, 
and  was  of  opinion  that  there  ought  lo  be  something  like  the  London 
system  of  the  examination  of  water  enforced  by  all  local  authoritiet. 
The  real  fact  was,  the  examinations  were  not  frequent  enough  nor 
systematic. 

Mr.  J,  O.  LiTTLBwoon  (Mansfield)  spoke  of  the  cultivation  of 
barteria  anat-robically  in  glucose  formate  broth,  remarking  that  by 
that  tneane  they  bad  a  method  of  completely  damping  down  all  the 
ordinary  bacteria  except  K  coU  and  h,  tifphosug^  and  as  the  latter  were 
scarcely  ever  found  in  M-ater,  it  was  of  real  practical  use  in  giviu^^^ 
approximately  the  number  of  coli  present.  l^M 

Alderman   Oompston   (Baw  ten  stall)   remarked  that  some  health 
committees  thought  it  w*as  better  to  have  simply  the  results  of  the 
analysis  from  the  analyst,  because  their  medical  officer,  who  knew  the 
source,  &c,,  of  the  water,  was  better  able  to  form  an  opinion  as 
probttbilitiea  in  connection   with  the  ground  than  the  analyst, 
having  the  medical  officer's  personal  knowledge  of  the  locality,  plm 
the  rf.*sults  of  the  analy>it\s  examination,  the  two  together  were  oon- 
sidered  by  his  own  committee  as  furnishing  more  reliable  guidance 
than  if  the  analyst  alone  gave  his  opinion  founded  on  his  analysis, 
and  some  superficial  knowledge  provided  by  the  sanitary  inspector  aa 
to  the  ground.    He  quite  endorsed  the  importance  of  having  bacti 
logical  as  well  as  chemical  analysis. 


ne 
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Mr,  DinoiK  (London)  asked  the  last  speaker  what  he  would  think 
if  a  patient  called  in  a  doctc>r,  and  after  telling  the  doctor  he  was  ill, 
and  the  doctor  said,  **  Grot  a  pain  ?  "  the  patient  answered,  ''  Oh  dear 
no,  you  have  to  tell  me  that."  "Well,  what  is  the  matter  with  you?'* 
asked  the  doctor,  and  the  patient  answered,  **  Oh  you  have  to  find 
that  out,  it  is  your  business.  I  want  you  to  cure  me/*  That  would 
be  exactly  the  same  line  as  an  authority  saying  to  the  analyst,  **  There 
is  a  sample  of  water,  tell  us  what  is  the  matter  with  it  ?  "  and  he 
personally  distinctly  declined  to  make  an  examination,  and  to  give  an 
opinion  upon  a  sample  of  water  unless  he  was  trusted  with  the  same 
confidence  vvbicli  a  patient  reposed  in  his  doctor- 

The  Prbsidbkt  of  this  Section  (Dr.  Sims  Woodhead)  remarked 
that  he  thought  Alderman  Corapston  and  Mr,  Bibdin  held  almost 
identical  views,  but  were  looking  at  the  matter  from  different  stand- 
points. If  an  analyst  were  asked  to  analyse  the  water  only,  it  was 
not  necessary  he  should  have  the  information ;  but  if  the  analyst 
wen*  expected  to  give  an  opinion,  he  must  have  access  to  all  the 
information  ohtainable. 


\_For  further  discuMsion  on  this  paper  see  page  663-] 
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**  InUrpretation  of  Remits  of  Water  Analysimy*  by 
Sidney  Barwise,   M.D.,  D.P.H. 

(Fellow.) 

I  REAB  this  sliort  paper  as  a  protest  against  the  too  frequent 
practice  of  some  analysts  of  giving  dffinite  reports  upon  the 
suitability  of  samples  of  water  for  drinking,  merely  upon  the 
results  of  a  single  chemical  analysis ;  and  I  wish  to  suggest^ 
that  it  would  be  a  much  better  practice  for  analysts  to  submit 
the  results  of  their  analyses  to  be  interpreted  by  some  person 
who  has  a  thorough  knowledge  of  the  pedigree  of  the  water  in 
question^  derived  from  a  caiH?ful  insjieotion  of  its  source.  On 
this  question  the  Local  Government  Board  have,  I  am  pleased 
to  say,  done  excellent  sen'ice,  in  always  insisting  upon  and 
emphasizing  the  importance  of  ins[>ccting  the  source  of  all 
waters.  Indeed,  not  infrequently  they  employ  a  practical 
geologist  to  inspect  the  source  of  a  water  in  company  with  a 
medical  inspector,  the  results  of  the  analysis  of  the  water 
being  interpreted  in  the  light  of  the  information  obtained  by 
the  inspection  of  its  source  and  the  investigation  of  its  history. 
The  chemist  is  quite  Justified  in  reporting  upon  the  suitability 
of  a  water  for  various  manufacturing  purposes,  as  this  is  a 
matter  of  chemistr}^  alone  dejiendi ng  upon  the  mineral  con- 
stituents of  the  water,  ami  my  remarks  exclusively  refer  to 
reporting  upon  the  suitability  of  waters  for  dietetic  purposes, 
The  figures  obtained  on  the  analysis  of  water  is  a  queitiofi  of 
fact:  the  report  is  a  matter  of  inference  to  be  made  not  only 
from  the  results  of  the  analysis,  but  from  a  large  number  of 
other  considerations. 

Sir  George  Buchanan,  in  the  Annual  Report  to  the  Local 
Government  Board  for  18^9  \\Tote :  '*  Unless  the  chemist  is 
acquainted  with  the  origin,  and  liabilities,  of  the  water  he  is 
examining  he  is  not  justified  in  speaking  of  it  as  *safe  or 
wholesome,*  if  it  contain  any  ti*ace  whatever  of  organic  matter, 
hardly  indeed  if  it  contain  none.  The  chemist  can  in  brief  tell 
us  of  impurity  and  hazard,  not  of  purity  and  safety — for  in- 
formation about  tliese  we  must  go  with  the  aid  of  what  the 
chemist  has  been  able  to  tell  us,  in  search  of  conditions  sur- 
rounding the  waters.** 

This  inspection  should  be  made  in  the  case  of  public  under- 
ground water  supplies  by  a  competent  geologist,  and  in  other 
cases  should  only  be  entrusted  to  one  who  has  had  actual 
experience*  in  practical  sanitation,  as  the  inspection  involves  the 
use  of  judgment  as  to  what  may  be  considered  a  safe  distance 


I  imwm 
«f  a     ^ ^ 

Ae  mmm^  from  a  g^'O^'*^-^, 
1  lakl  X  Kuir^  :iaie  pre^iicalj  exmrniued  the  war  -^T  ^.^ 
^  stei£Mi3ury  hmm  hafk  m  cbficjJ  and  bacteiiaJ^ 
Mt  "WW.     ^If^a^  tfar  cemfmak  vas  ctisociTefieii  I  tc 
TW  w  iH^i  ftiwvff  ia  on  tlie  sile  oeaic 
■ore  fnfe  &mixic 
'  a&ftaji^  Ml  t&^  ceooote  »de :  neitlitrr  o>ntaiiic 

Ajtrcitr  p%niiJ:  wifci  asfc>  to  be  borne  in  mind  is  that  there 
iv»  7:2^L  -i^cmc*;  ▼rmri  maj  be  called  a  mfe  limit  from  : 
jv  i^iluE^n:  rj^uri  .::ee  most  be  jndged  npoo  its  merits.     Fc^^^^ 
-T-cii  -11/5!^  i?iaiij  r:ck  ai  wiiidi  the  snbsotl  water  travels  throi    ^ 
^!e  ^cr;;^  7t  tiie  r.vk.  pazstka£k)ti  bj  faactmal  action  and  sol 
snikfov^  31217  ^^e  cvmcSete  in  a  ccmparatiTelT  short  distance 
:n  lae  ^^ciec  laovL  wi^i  a  t^tx  penioas  rock  lying  on  a 
r  >Hkj«  wi^  irs^sCv^^fzies.  <hates^  BMcmtain  limestone,  and  oil 
rrmtaiiiissw  ^ie  >a:b55o3  wmser  trax^  in  well-defined  cracks  anc^ 
cajLOjaeitSi.  aaxi  ^^ie  or  z&o  DorificatioQ  can  be  effected. 
T^  iwttrwk  c£  rrphoid  ferer  at  New  Herrington  (Dorham]^ 
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^RiMfwiRni  bv  the  Inspector  of  the  Local  Government  Board  to 
be  due  to  the  pnllution  of  subsoil  water  from  a  sewage  farm 
three-quarterji  of  a  mile  away.  So  also  at  Lausen,  sewage 
matt^^r  after  percolating  through  gravel  for  the  distance  of  a 

I     mile  caused  an  outbreak  of  typhoi<l  fever  by  gaining  access  to  a 
public  water  supply. 

Thr  important  point  to  he  ascertained  is  the  direction  of  the 
flow  of  the  subsoil  water;  this  may  be  in  the  direetic>n  of  the 
fall  of  the  surface,  it  may  be  in  the  opposite  direction  to  the 
fall  of  the  surface.  It  may  be  in  tlie  direction  of  the  dip  uf 
the  strata.  Below  the  level  of  the  line  of  saturation,  it  may 
even  be  against  the  dip  of  the  strata. 

Having  made  a  careful  inspection  of  the  source  of  the  water 
wc  shall  be  in  a  position  to  decide  wliether  the  results  of  the 
analysis  are  consistent  with  what  should  be  expected  from  such 
a  source,  and  to  do  tins  w^o  must  have  normal  .standards  of 
purity  worked  out  iocalli/.  For  tins  pui-pose  it  will  be  necessary 
to  collect  samples  of  obviously  unpolluted  waters  with  which  to 
coni[)are  t!ie  water  upon  whicli  we  have  to  exj^ress  an  opinion. 

When  the  local  normal  chlorine,  the  normal  nitrates,  and  the 
normal  solid  matter  are  known ^  any  serious  departure  from 
them  may  justify  the  chemist  in  concluding  there  is  pollution. 

I    But  this  is  entirely  a  different  matter  to  drawing  conclusions 

1     from  the  isolated  fact  of  a  single  analysis. 

1  Ever}^  village  will  have  its  own  local  standards,  and  even 
several  sets  of  these  where  the  geological  formations  are  much 
broken  up.  It  therefore  appears  to  me  that  the  specially 
trained  local  Medical  Officer  of  Ilealtli  is  the  only  person  in  a 
position  to  bring  tlje  necessary  information  to  bear  n[>on  the 
question,  to  accurately  interpret  the  meaning  of  the  facts 
revealed  by  the  chemist  in  his  analysis ;  and  I  submit  that 
where  a  specially  trained  medical  officer  is  appointed,  it  is  better 
that  the  chemist  should  submit  the  results  of  his  analysis  to 
him,  and  leave  them  to  be  interpreted  in  the  light  of  local 
standards  and  the  source,  surroundings,  &c.,  of  the  wat^r. 


[This  ducussion  applies  to  papers  by  Mr.  Setler  and 
Dr.  S.  Barwise,] 

Dr.  8.  EiDEAL  (Loudon)  stated  that  it  always  seemed  to  hiin  that 
it  was  very  difficult  to  form  an  opinion  based  upon  an  isolated 
standard,  and  that  really  the  thing  they  wanted  to  aim  at  was  to 
get  hold  of  some  definite  ratio  which  would  enable  them  to  ascertain 
whether  the  water  was  polluted  or  not.  If  they  could  determine 
upon  a  ratio  of  '* oxidized  nitrogen"  to  *'  unoiidized  nitrogen"  they 
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had  something  definite  to  go  on.  Similarly,  there  must  be  a  ratio 
betwecm  the  number  of  ordinary  water  orgaaiams  to  "giewage  or- 
gan is  ms  "  which  might  be  fixed  as  a  safe  limit  for  any  particular  river 
or  process. 

Mr.  A.  F.  IJuttionD  said  that  it  did  not  matter  whether  the 
analyst  were  a  consulting  chemist  or  a  Medical  Officer  of  Health 
if  he  were  capable  of  doing  his  work.  With  regard  to  local  standards, 
fitandarda  given  them  would  be  very  local,  but  there  was  very  httle 
help  for  a  man  wbu  wanted  local  standards.  Take  practically  any 
county.  They  would  want  tliree  or  four  standards  with  regard  to 
each  side  of  the  county.  They  got  one  side  wooded,  saj,  and  the 
other  side  of  marl,  and  one  side  out  of  aceord  with  the  other.  He 
thought  they  wanted  all  the  iBformation  they  could  get  on  the 
subject  with  regard  to  locality,  and  that  the  ratio  of  one  chiss  of 
water  was  utterly  inappropriate  to  another,  and  a  different  set  of 
factors  altogether  would  necesaaiily  be  nei-ded.  There  waa  no  hard 
and  fast  line,  and  the  flubject  waa  a  very  wide  one,  but  he  wiabed 
tbey  had  more  district  averages,  and  more  detailed  ioformation  wad 
wanted,  and  they  also  wanted  a  water  map  of  the  country. 

Mr.  JuiiN  Wiini;  ( Public  Ajialy.st  for  Derbyshire)  remarked  that 
he  should  like  to  say  us  a  pubhc  analyst  that  he  welcomed  all  infor- 
mation that  could  be  supplied  as  to  the  origin  and  source  of  samples 
of  water  submitted  to  him  for  analysis.  In  Derbyshire  they  had 
forms  which  were  tilled  up  and  sent  to  him  with  all  samples  of  water 
which  he  analysed^  correctly  describing  the  position,  aize,  depth,  and 
surroundings  of  the  well.  He  fancied  the  Medical  Ofiicers  of  Healtl 
very  often  forgot  that  tht^  large  niajority  of  the  samples  submitted  to 
the  Analyst  were  so  largely  polluted  that  the  Aiialyst  was  fulh 
justilied  in  condemning  them,  even  if  he  did  not  have  particulars  of 
the  source  and  surroundings  of  the  water.  He  should  object  to 
samples  being  submitted  to  him  for  analysis  upon  which  another 
individual  was  to  give  an  opinion.  It  seemed  to  him  that  the  analyst 
was  the  best  person  to  make  the  report.  Provided  that  he  was 
supplied  with  intbrmation  as  to  surroundings  and  sources  of  the 
water  he  was  the  beet  person  to  diagnose.  Surely  the  physician  who 
diagnosed  the  disease  was  the  best  man  to  prescribe  for  it  He 
would  mention  that  the  chemist  had  over  and  over  again  been  able 
to  point  to  pollution  in  cases  where  the  bacteriologist  had  fouoti 
nothing.  He  should  not  have  quoted  it  now  but  for  the  feet  that 
some  gentlemen  who  had  spoken  had  tried  to  show  the  importance 
of  bacteriological  examination  as  e€»mpared  with  that  of  chemical 
analysis.  The  observations  tbat  Dr.  Anningson  made  as  showing 
the  advantage  of  knowing  something  of  the  source  of  the  water,  wen* 
not,  he  thought,  particularly  to  the  point.  He  took  it  tbat  almost 
every  analyst  who  examined  water  knew,  that  if  he  found  water 
containing  a  considerable  amount  of  iron  together  with  a  larjje 
amount  ot  ti*e«  ammoum^  iVwi  lalt*it  would  be  of  mineral  origin,  and 
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could  not  be  considered  to  indicate  pollution.  Knowledge  of  the 
source  of  the  ijiuter  would  not  be  necessary  to  the  capable  analyst 
to  enable  him  to  arrive  at  the  coiTect  interpretation  of  such  a 
problem  as  this. 

Dr.  EwAUT  thought  that  the  results  obtained  should  be  submitted 
to  the  Medical  Officers  of  Health  who  knew  the  whole  of  the  existing 
circumstanoe«,  and  by  that  means  they  got  the  full  value  of  the 
special  technical  work  of  the  analyst  and  of  the  Medical  Officer. 

Professor  Nottee  (Xetley)  remarked  that  the  question  was  a  wide 
one,  which  concerned  public  health.  The  fact  was  they  had  to  take 
the  medium  course  in  most  of  these  things  and  feel  their  way  before 
coming  to  any  decision.  It  was  true  that  water  analysis  without 
int**qii'etat]on  of  results  could  be  made  by  any  chemist,  but  in  order 
to  draw  correct  inferences  froui  any  analysis  the  additional  infor- 
mation as  to  prevalent  disease,  etc.,  was  nf  tlie  greatest  importance. 
It  had  struck  him  whether  it  would  not  he  better,  instead  of  testing 
the  water  from  the  tap  end  of  a  supp*ly,  to  look  at  the  question  from 
a  hirge  and  broad  new,  and  safeguard  our  supply  by  systematic  ex- 
amination of  gathering  groimds  at  the  source,  as  well  as  by  analysis. 
In  fact,  by  t^e curing  an  adequate  pure  supply  by  eonst^mt  ^an^fiil 
watching  of  gathering  grounds  and  sources,  he  thought  thei-e  would 
be  little  fear  that  people  would  suffer  from  water  poisoning,  lie 
did  not,  however,  mean  to  say  that  chemical  and  bacteriological 
analysis  taken  alone  would  not  afford  useful  information ;  it  was 
right  to  make  them,  but  lie  thought  that  analysis  wa^  only  good  for 
the  day,  the  hour,  the  time,  and  the  season,  and  when  made  only 
once  a  month  was  but  of  little  security  for  the  community.  Ha 
woidd  lik*^  to  impress  the  fact  that  for  anyone  \%1io  had  to  draw 
inLferenoes  from  results  no  information  was  superfluous. 

Dr.  CnAHLES  Poeteb  (Stockport)  rf^marked  that  until  he  had  the 
pleasure  of  studying  the  Maidstone  report  he  was  inchned  to  look 
upon  the  bacteriological  and  certainly  the  chemical  examinations  us 
practically  of  almost  little  moment  if  one  were  satisfied  \\ith  the 
pedigree  of  a  water.  Dr.  M.  A.  Adams  had,  however,  emphasized 
the  importance  and  great  value  of  instituting  **a  local  chemical 
standard  *'  for  water  supphes;  and  similar  suggestions  had  been 
made  by  Prof,  Del^pine,  and  more  recently  by  Prof.  MacWeeney,  in 
regard  to  bacterial  examinations*  Such  standards  would  undoubtedly 
invest  the  results  of  our  present  methods  with  a  significance  and 
value  hitherto  imperfectly  appreciated.  He  noticed  also  that  in 
connection  w  ith  tlie  M  aidstone  enquiry^,  the  President  of  the  Section 
had  employed  inoculations  of  broth-cultures  of  the  water-organisms, 
the  results  being  regarded  as  an  index  of  the  liability  of  sucli  water 
to  Burface  relations.  This  method  he  believed  had  not  before  been 
employed  in  this  coimtry,  hut  in  another  recent  enquiry  of  which  he 
had  personal  knowledge  it  had,  in  Dr.  Wood  head's  haiids,  yielded 
signilicant  and  suggestive  results, 
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Br.  MacWeenet  (Dublin)  remarked  tbat  in  his  opinion  chemical 
analysis  needed  no  vindicMion,  iuid  that  the  development  of  bao 
teriijlogy  had  in  no  way  detracted  from  its  >Tdue.  It  might  be  well 
for  those  who  imdert'Ook  arud\i:ic:il  work  t^  familiarise  themselves 
with  both  methods.  There  wtls  one  point  upon  which  he  wished  to 
lay  stress,  and  tliat  was  that  the  examination  should  be  biological 
rather  than  bacteriologiad ;  it  ought  to  he  directed,  not  merely  to 
the  enumeration  of  bacterial  oolonieg,  but  also  to  the  algre,  fnngi, 
and  protozoa  present  in  the  sample.  The  several  species  of  these 
organisms  had  perfectly  defined  laws  of  Jmhitat  and  distribution,  and 
the  pivsence  ot  certain  specie.^  was  indicative  f>f  oert^iin  forms  of 
sewage  and  other  poUutiou.  By  the  camful  study  of  the  fauna  and 
flora  of  waters  of  kno>*Ti  degrees  and  kinds  of  pollution  a  relation 
enuldt  in  his  opinion,  be  established  between  the  nature  and  amount 
of  pollution  on  the  one  hand,  and  the  species  present  on  the  other: 
HO  that  where  one  of  these  factors  was  known,  the  other  might  be 
inferred  with  considerable  accuracy,  The  totality  of  the  founa  and 
flora,  moreover,  was  the  expression  of  the  average  condition  of  & 
water,  and  therefoi'e  of  much  greater  value  fj*om  a  hygienic  stand- 
point than  the  number  of  bacterial  colonies,  which,  as  is  well  known, 
undergoes  great  variation  in  a  few  boiu*s  u  it  bout  invohing  any 
corresponding  alteration  in  the  hygienic  value  of  the  water,  P'or 
these  reasons  he  submitted  that  the  biological  (as  distinguished 
from  the  bacteriological)  examination  of  variously  polluted  waters  \n 
attracting  more  attention  than  has  hitherto  been  piiid  to  it,  and  cflo 
in  the  Jiands  of  analysts  who  are  possessed  of  the  necessary  biologiad 
experience  and  acumen  be  made  to  yield  results  of  great  practical 
value. 

Professor  Xotteji  washed  to  draw  the  attention  of  thoae  pefeons 
interested  in  the  subject  of  the  taking  of  water  analysis  and  tbe 
bacteriolcfgical  examination,  to  the  wnter-bottles  used  bj  the  British 
Institute  of  Preventive  Medicine. 

Mr.  Georgk  llAKBtmY  (Gloucester)  said  that  his  chief  object  in 
rising  was  to  enter  a  pnttest  against  something  siiid  by  Mr.  Seyler 
in  the  early  part  of  his  paper.  He  seemed  to  intimate  that  it  wns 
desirable  that  siuiple  metnods  should  be  devised  by  which  people 
who  had  a  little  experience  could  make  periodical  representationa. 
lie  could  assiii'e  him  that  if  he  periodically  examined  the  river  Severn 
he  \^'ould  find  his  efforts  absolutely  useless.  The  colours  depended 
greatly  upou  the  rainfall,  and  any  treatment  upon  the  colour  of  the 
water  wait  absolutely  worthless,  and  he  thought  it  would  be  a  dan- 
gerous tiling  if  they  entrusttid  anyone  to  make  examinations  in  the 
stip-shod  manner  of  years  ago.  It  seemed  to  him  the  proper  method 
was  to  give  the  analyst  every  information,  let  Mju  make  his  analysis, 
then  submit  tbat  analysis  with  remarks  to  the  Medical  Officer,  and 
he  might  then  get  hi;*  infonnation.  If"  there  were  any  discrepancy 
lei  the  anwl^tit  a.ii^\.V\ft  "^itiii^s!!  0^(»t  camo.  toother  and  discuss  it. 
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Dr,  8.  Cr.  Moore  (Liverpool)  said  he  would  like  to  etpi-ess  hii? 
views  on  tlie  subject,  which  was  of  very  wide  interest  and  exti-emely 
great  importance.  He  would  point  out  that  there  were  very  many 
different  classes  of  individuals  concerned  in  the  problem,  and  it  did 
not  seem  to  him  that  there  was  any  antagonism  between  any  of 
these  gentlemen.  He  thought  tliat  having  one  object  before  their 
mind,  they  would  find  no  difficulty  in  working  together ;  but  it  was 
manifest  that  one  of  theui  mu8t  report,  in  order  that  the  anaJysia 
miglit  be  submitted  to  the  authority  in  8uch  a,  form  that  would 
enable  the  latter  to  act  upon  it.  It  did  seem  to  him  that  the 
sanitary  inspector  woidd  have  one  point  of  view,  the  bacteriologist, 
the  biologist,  and  the  chemist,  each  anotlier:  but  when  it  came  to 
bringing  the  different  reports  in  correlation,  the  Medical  Officer  of 
Health,  being  a  medical  oian,  and  having  especial  experience  ns  a 
Medical  Officer  of  Health,  was  the  only  individual  who  could 
Tea3«onably  ckum  to  give  inteliiijently  the  result.  Moreover,  he  is 
the  official  adviser  in  Public  Health  to  the  sanitaiy  authority, 

Mr.  LrETLEwoOD  (Mansfield)  remarked  that  for  the  satisfactory 
interjjretation  of  residts,  be  thought  that  it  would  be  an  advantigi*  if 
analysts  w^ere  to  state  the  methods  used  particnlfirly  with  reference 
to  the  estimation  of  nitrates.  He  had  tried  four  different  methods 
with  four  different  results. 

Mr.  C.  Setlbb  (Swanse^i)  briefiy  i\^pHed  that  with  regard  to  Mr, 
Dibdin's  statement  about  colour  and  oxygen,  of  course  he  knew  tliat 
if  thert^  was  a  large  amount  of  mattt^r  in  suspension  it  would  affect 
tlie  colour  and  in  that  case  the  water  should  be  filtered.  It  seemed 
to  him  tbat  the  examination  of  the  colour  would  in  a  few  moments 
give  an  idea  of  organic  matter  prt^sent*  Many  points*  of  interest  bad 
been  raised,  but  he  should  just  like  to  say  with  regard  to  interpreta- 
tion  of  the  cht^ mists*  results  by  anybody  else  he  thought  that  would 
be  impossible.  Analysts  used  the  permanganate  process  at  various 
temperatures,  some  in  alkaline,  and  others  in  acid  solutions,  and  he 
thought  that  nobody  could  interpret  the  results  except  the  aualyst 
himself.  He  fiad  his  own  standards  and  no  one  else  could  interpret 
tbem.  He  bad,  Mr.  Seyler  added,  suffert^d  very  much  from  t\w 
refusal  of  public  bodies  to  provide  proper  data  foi  mterpreting 
results,  on  the  mistaken  idea  that  they  wou'd  be  prejudicing  his 
judgment,  and  this  fact  had  led  him  to  the  study  of  the  methods  of 
estimation  of  carbonic  acid  and  oxygen  as  a  means  of  distinguishing 
surface  from  ground  waters. 

Dr.  S.  Ejlbwibe  (Derby)  in  his  reply  said  he  was  pleased  to  see  the 
meeting  was  agreed  upon  one  point—that  there  should  be  careful 

L examination 8  of  the  sources  of  all  watere.  It  is  the  duty  of  the 
Medical  Officer  of  Health  to  inspect  the  sources  of  aM  pubhc  water 
supplies.  If  it  were  neoBSsary  for  a  district  council  to  go  before  a 
bench  of  magistrates  and  ask  them  to  close  tii  ceitam  we-"^,  ^^^^e^ 


b  iwiinf    '  t^  loial  1^ 

M^eal  in 
^■1  ^  *«i  aofc  in  JQiioi 


nport  of  pwofiaiis  effects 
_  wmsm^dx  har  is  not  claii 
e,  but  witlim  mv  tnemoi 
has  been  previoasly  given 
^  as  «tteii<JiiMl  with  danger  to  beafck 
Itt  31aj\"h»  tS'^^%  fire  workmen  and  m\^self 
aii  iftK*^  i|  toc^  4^>f  eloti^  bav  from  a  men 
t^  faftnc^  it  sti»iUi^  in  m  B^iiford  and  Pc 
psmtiML  Before  stairtiiig»  the  men  were  w 
ktfchkl^  oilier  tb<?ir  months*  and  to  breathe 
tKi^tnl^  The  en^^me  and  cutter  mn  from 
Oi^Qsad^fmUe  ndmne^  of  white  mildew  dost  i 
^t|it?mlkii,  penetrmting  the  whole  building, 
t-kSMr  X  24Hi^  X  ll'tT)  and  amply  ventila 
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ITS  after  ceasing  work  three  of  the  men  and  myself  were 
ed  with  extreme  chilliness  and  great  prostration,  combined 
1  severe  pains  in  the  head,  neck,  back,  and  legs.     There 

also  giddiness  and  disinclination  to  eat  or  sleep,  followed 
semi-unconsciousness.     In  all  cases  recourse  was  at  once 

to  repeated  doses  of  whiskey,  and  in  twelve  hours  from  the 
dence  of  the  attack  recovery  set  in ;  at  the  termination  of 
nty-four  hours  convalescence  was  complete.  The  two  men 
^  felt  no  ill  results  that  day,  immediately  on  leaving  work 
c  stron|j  aperient  medicine,  but  on  the  second  day  similar 
is  of  ailing  were  apparent,  though  the  invasion  was  milder, 

continuation  shorter.  No  after  evils  were  evident.  In 
elusion,  I  think  it  only  fair  to  mention  that  influenza  had 
viously  occurred  in  the  district  to  a  small  extent,  and 
le  may  argue  that  the  above  subjective  symptoms  simulate 
16  of  those  which  have  occasionally  been  prominent  in  the 
:ial  stages  of  that  disease.  Whether  there  may  exist  any 
emblance  between  the  organisms  associated  with  mildew,  and 
»8e  companionable  with  influenza,  I  am  unprepared  to  say, 
:  that  these  six  cases  referred  to  arose  solely  from  mildew 
sons  I  think  is  indicated  by  the  fact  that  other  workmen  on 
5  same  premises  not  connected  with  the  mildew  dust  remained 
•fectly  unharmed. 

From  observations  extending  over  several  years,  no  alterna- 
e  has  presented  itself  to  me  but  to  conclude  that  several  at 
St  of  the  microscopic  fungi  are  capable  of  specific  action  as 
irotic  poisons;  this  opinion  is  further  corroborated  in  a 
r  instances  by  the  experiences  of  other  writers.  "  Dreadful 
jcts  are  said  to  be  produced  by  a  species  of  black  rust  which 
icks  the  large  South  Europe  reed  Arundo  donaoe.  This  is  in 
probability  the  same  species  with  that  which  attacks  Arundo 
agmitis  in  this  country,  the  spores  of  which  produce  violent 
daches  and  other  disorders  amongst  the  labourers  who  cut 

reed  for  thatching."  *  A  somewhat  analogous  instance 
h  regard  to  the  action  of  the  spores  of  larger  fungi  are  also 
orted  by  the  same  authority.t  With  respect  to  the  opera- 
1  of  the  fungus  Claviceps  purpurea  (ergot  of  lye)  **  small 
es  of  the  aqueous  extract  injected  beneath  the  skin  of 
mals  caused  a  loss  of  sensation,  and  of  the  power  of  co-ordi- 
ion,"  X  Without  wishing  to  trespass  too  widely  beyond  the 
pe  of  this  paper,  I  should  like  to  refer  to  the  pathogenic 
aids  to  which  fish  and  flies  are  seriously  subject ;    also  to 

*' Fungi:  their  intiuence  and  uses,"  by  M.  C.  Cooke,  M.A.,  LL.D.,  edited 
Berkley,  1883,  p.  217. 
Ibid,  p.  216. 
(Med.  Record),  Jan.  7tb,  1873. 
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caBfihB  nf  |mrastU€  mofilfHi  "  Liebtbesiii'i  Hooor 
fOTiBS«9  vhtdi  wili  not  ikTelup  on  the  doe  but  gnnrs  YigorcmilT 
m  tbe  nibbit.  Aspe^rgi&os  at^cis  Ixiyi  of  th^ie  mmmak''* 
^Tbe  air  of  A  w«il  ia  wfaidi  csa»  of  armpeks  lepeat^lj 
oeeocsid  wm  Comid  l^disd  iridt  fm^"  t  '^  Wltbout  attempt^ 
m^  to  wwwIb  llw  cmttle  pbgne  in  aaj  waj  with  fungi  on 
grass,  it  m  nePertibefeflB  m  mofit  ffiMrfcahle  ootocideiice  timt  the 
ymr  in  whicli  tlie  cattfe  dioeatt  itms  mo^  pferaknt  ia  tbi^ 
coimliT  WIS  me  in  wbidi  th&^  wm^  at  least  tn  same  districts 

red  n££t  oit  ffm&tB  than  we  ever  remember  to  have  se^^    ■ 

—^.■e  or  ffince-**!  f 

Sp^ikmg  from  pef^ooml  experietice,  I  famve  rarely  observed 
aa  ammal  to  i^nain  in  gooti   conditioQ  wben  eitber  M  o^ 
'  Jv  footi  or  bvini^  in  the  close  proxiinitr  with  mildew  ;  Jiti^ 
tbe  advent  of  fungi  appearing  either  npoo  the  wjb  <^^ 
floors  of  bnEding^^ — ^if  allowed  to  remain   it  has  oft^n  be^'^ 
jfucoGtdcd  bj  dia^^e^ — remoTe  tmmediatelj  all  trace  of  tun^; 
InUow  the  Doonal  omditiaiis  to  remain  the  same  and  disease  ^ 
ItisuaUj  warded  off*     Yon  mar  hare  resalts  arisiog  ffoin  cold  *^J^ 
[lieat  and  wet^  but  these  alone  do  not  appear  to  have  speci^*t 
fiaalignaat  effect  in  inducing  the  accession  of  bacteriologi^^ 
lase  unless  it  superrenes  adrentitiouslj-     In  the  attempt      ^ 
I  aluddation  of  detenu inate  factors*  and  in  oorrectlr  estii*^ 
'  ting  the  assi^ation  and  vaiue  of  resalts  of  individual  effect,  ^^ 
enquirer  is  confronted  by  so  numerous  surroundings  cont^mS^' 
raneoaglr  tending  either  to  reacts  accentnate,  or  conflict  ^^ 
influence  of  ea'^h,  that  f\]o  w*>Irifion  i>f  >T>tnifir  art  ion  <if  iiiHik-^ 
and  moulds  other  than  that  of  neurotic  poison  appears  xmcC^ 
firmed.     At  the  same  time,  notwithstanding  this,   it  may 
not  an  unreasonable  possibility  that  specific  forms  of  fungi  m^^ 
influence    the    association  and  succession  of   specific  forms 
pathogenic  bacteria.    As  a  demolishing  agent  and  preventat^^ 
of  fungi,  turpentine  gives  good  results,  and  has  an  advanta-^ 
over  carbolic  acid  of  being  non-poisonous,   does   not   desti — ' 
colour,  or  perish  the  article  to  which  it  is  applied.     For  bric^^ 
work  and  pavements  where  copious  use  of  fluid  is  admissih^ 
carbolic  solutions  are  materially  cheaper. 


The  Preside^'t  of  the  Section  (Dr.  8iras  Woodhead)  remark-— 
that  they  had  tw  o  explanations  of  the  case.  It  appeared  that  ^ 
the  one  hand  it  might  be  due  to  the  action  of  fungus,  which  hs- 


*  **  Comparative  Morphology  and  Biology  of  Fungi.' 
t  "  Hygiene."    Dr.  Parkes,  p.  112. 


Dr.  Barry,  p.  359. 


'  Fungi :  their  influence  and  uses,"  by  M.  C.  Cooke,  M.A.,  LL.D..  edit^ 
by  Berkley,  1883,  p.  217. 
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isonous  properties,  and  on  the  other  hand  they  had  the  fact  that 
lumber  of  men  were  occupied  on  work  in  a  district  where  influ- 
za  was  somewhat  prevalent.  Then  there  was  the  fact  that  the 
3n  were  all  working  in  one  place,  and  were  from  time  to  time  in 
)8e  contact  with  one  another.  Of  course,  as  regarded  mildew 
d  fungi,  they  knew  they  were  evidences  of  damp,  and  that  they 
d  a  very  deleterious  effect  upon  the  health  of  man. 


Some  Observations  on  the  Natural  Purification  of  Sewage,** 
Ay  Henry  Ejenwood,  M.B.,  D.P.H.,  F.C.S.,  Assistant- 
rrof.  of  Public  Health,  University  College,  London, 
and  William  Butler,  M.B.,  D.P.H. 

[E  experiments  upon  which  this  paper  is  based  were  per- 
med by  the  authors  daring  the  six  months  ending  July  24th. 
iring  this  period  368  analyses  were  made,  and  it  is  tnought 
ity  although  the  results  are  not  commensurate  with  the  great 
ount  of  labour  and  time  devoted  to  them,  a  few  observations 
aing  out  of  our  work  may  be  of  interest  to  the  Congress. 
Dur  first  business  was  to  decide  what  installation  to  make  for 
t  purpose  of  our  experiments.  After  visiting  the  different 
ces,  where  measures  had  been  adopted  to  effect  the  puri- 
Ltion  of  sewage  through  natural  agencies  alone,  and  after 
•"ef  ully  considering  what  appeared  to  us  to  be  the  advantages 
3  defects  of  different  methods,  we  decided  upon  the  following 
talment,  which  was  at  once  carried  out  on  an  experimental 
Lie  on  the  Finchley  Sewage  Farm,  and  reproduced  on  a  small 
^del  scale  in  the  Public  Health  Laboratory  at  University 
►  liege.  This  model  was  found  very  useful  and  convenient  for 
penmental  purposes.  For  long  periods  it  was  treated  simi- 
•ly  to  the  installation  at  Finchley,  fresh  sewage  being  sent  in 
>m  Finchley  to  the  laboratory  in  five-gallon  jars. 
We  decided  that  the  crude  sewage  should  be  admitted  at  the 
ttom  of  one  filter  bed,  and  after  upward  filtration  under 
aerobic  conditions,  should  be  subseouently  treated  by  inter- 
ttent  downward  filtration  under  aerooic  conditions  in  one  or 
>re  other  beds. 

No.  1  filter  bed  (24  ft.  by  24  ft.)  was  accordingly  filled  as 
'ows : — Two  feet  of  coarse  honeycombing  were  first  placed  at 
■  bottom ;  this  consisted  of  old  or  broken  drain  pipes,  and 
^s,  jars  and  other  large  objects  picked  from  the  dust  heaps  on 
'  farm.  Above  this  layer  1  ft.  of  coarse  clinker  was  placed 
I  on  the  top  about  1  ft.  of  finely  sifted  burnt  ballast.  The 
''age  which  slowly  came  in  at  the  bottom  of  the  filter  was 
*xitted  through  a  valve  and  was  allowed  to  fill  the  filter  bed, 
I  ever  afterwards  to   stand  to   a  depth   of   3  in.   on   the 
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w. 

■  in  this  method,  and  unlike  that  of  Mr.  Dibdin's  coarse  filter, 
I      recj Hires  no  attention* 

■  As  detiiiled  tables  of  analyses  wonid  extend  the  paper  beyond 
the  scoi»e  contemplated  and  would  serve  no  useful  purpose,  it 
has  been  deemed  sufficient  for  purposes  of  illustration  to  give 
the  mean  of  a  series  of  analyses  where  the  sewage  was  traced 
through  each  of  our  three  mod  el  filters.  In  speaking  of  the 
work  done  by  the  filters,  however,  the  figures  used  arc  a  mean 
of  a  much  more  extended  series  of  analyses  than  are  embodied 
in  the  table.  In  this  way  it  is  hoped  that  more  reliable  data 
on  which  to  base  onr  argument  have  been  secnredj  although 
the  table  will  be  found  to  conform  closely  to  what  we  have 
observed  over  a  much  more  extended  serie.^  of  experiments. 

The  mean  composition  of  the  sewage  of  the  Finchley  District 
during  the  |ieriod  in  question  has  been  : — 


Free  and  Saline  Ammonia 
Organic  Ammonia 
Organic  N.  (Kjeldahl)    .•• 
Chlorine    ...         ...         .,• 

Oxygen  absorbed  in  2  honrs  at  80°  F. 

Total  solids  

Volatile     ... 
Non  volatile 


I     Ta 

^^^fe  Cbudk  Sewaos. 

m  loo.Dou. 

P      Free  Ammonm -.., 934 

Oi^anic  AmmoDia   l***? 

Oxygen  absorbed  in  2  hrs 10*80 

(Tidv's  proceaa.) 

Total  Solids' IKS 

Volatile  Solids 93 

m 

Efflubnt  fbom  No,  2  Filtkr. 

Ptt.per 
ASttiT  Tttatiag  tn  Pilter  for  1  Ikottr.      lOO^UOO. 

Free  Ammonia , 2*91 

Clonic  Ammonia 052 

Oxygen  absorbM  in  2  hn.. 2'92 

Total  Solida ,    136 

ToUtile  Solida  .„. „^,..„*      63 


I 
I 


Table  aH^oiuing  the  Mean  of  Twenty  Analyge^  in  which  the  Seivage  wag 
traced  throwfh  each  of  tlte  Otree  comecutive  Model  FUiera^* 

(1) 
Effluent  from  No,  1  Filter. 

Pte.  pet- 
After  rcatlng  in  Filter  for  I  hour,       IOU,000. 

Free  Ammonia ,. 7*95 

Organic  Ammonia 0*97 

Oxygen  absorbed  in  2  hia.. 4*16 

Total  Solida 140 

Volatile  Solids  72 

(3) 
Effluent  froh  Na  3  Filter, 

Pta.  per 

Af l«r  nsting  in  Filter  for  1  bonf.     100,000. 

Free  Aromoma l'2l 

Organic  Ammonia 0*35 

I  Oxygen  absorbed  in  2  brs.......    0*67 

Total  SolidB  125 

Volatile  Solids 60 


*  It  will  be  noted  in  tbeae  particular  experiments  tbat  alxbough  the  final 
efiluent  »howed  a  high  percentage  purification  it  did  not  conform  to  a  high 
standard  of  parity,  but  the  purification  was  efieded,  from  aXaiX  \o  feni^^  m 
a  peiiod  of  only  three  hoMxi. 
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RrrLURvrv  fbom  No.  1  Fit 

Pi 

After  rmtju^  in  FUter  for  94  hoam    11 

Free  AmmoT^ia ^-M 

Organic  Ammonia    ..».•■ 

Oxygeti  absorbed  id  2  brs.,...„l 

Total  Solida M 

Volatile  Solida M 

Tlie  mean  amount  of  organic  nitrogen,  a 

and  saline  ammonia  in  the  sewage  experiic 
8*<i  parts  per  100,(*(X^,  and  a  mean  of  less  t 
this  figures  in  onr  final  effluents.  Of  the  ni 
for  in  the  effluent,  we  believe  that  a  large 
as  ammonia,  and  doubtless  some  was  retamc 

Action   of  Axaekobic  Fm 

The  sewage  sloivly  passed  into  No.  la 
reached  the  surface  it  was  fairly  clear  and 
from  suspended  matter  and  its  physical  < 
were  very  similar  to  those  of  the  effluent  fr 
although  wc  were  dealing  with  a  much  stro 

The  longer  the  sewage  remained  in  the  j 
the  reduction  in  the  opacity,  but  even  atJ 
filtration  tlie  suspended  matter  is  very  g^ 
about  the  same  in  fact  as  that  in  the  san: 
sedimented  for  twenty-four  hours,  and  no  p 
finest  find  their  way  througli  the  filtering 
most  ra]iid  filtration  which  has  been  attei 
very  large  amount  of  suspended  matter  w 
filter,  when  it  was  emptied  and  examined 
experiments  very  little,  and  that  only  in 
division,  had  been  washed  hack;  this  on 
consist  of  only  43  per  cent,  of  volatile  soli 
with  the  slight  evidence  which  the  filtering 
of  retained  matter* 

A  microscopical  examination  of  this  retai 
the  presence  of  an  abundant  fine  granul 
rich  hi  iron,  particles  of  silica  and  carbon,  o 
with  chlorophyll  and  others  without),  a  few  1 
mainly),  vegetable  hairs,  bundles  of  ve^ 
numbers  of  vegetable  sjiiral  vessels,  zoogloe 
few  striated  muscle  fibres,  cotton  fibres,  anc 

We  found  that  if  sewage  is  passed  atrs 
filter  the  oxygen  absorbed  in  two  hours,  as 
method,  is  reduced  about  30  per  cent ;  if  t 
to  rest  in  it  ioi:  oi\e  \\ouic  IW  T^dxisiliow  eiLoe 

The  oxyg&u  a^isoxXi^i.^  vx*  \Xife  otv^^^ 
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however,  apt  to  incr^ise  during  the  first  twenty-four  honra  on 
the  one  hour  figure  in  No.  1  tilter,  and  then  it  diminishes,  this 
Increase  amounts  to  a  mean  of  about  20  per  cent,  on  the  one 
liour  figure.  The  oxygen  absorbed  also  goes  up  after  the  tii-st 
liour  the  longer  (up  to  four  or  five  hours)  the  effluent  rt^inains 
in  Koa.  2  and  3  filters. 

It  must  not  be  supposed  that  the  reduction  is  a  mere  holding 
back  of  the  putrescible  or  oxidisable  organic  matter.  The  oxidis- 
iil>le  organic  matter,  as  estimated  by  Tidy's  methcid,  apjTMiars  to  be 
tliat  of  a  transitional  phase  of  the  organic  matter  in  its  passage 
from  that  of  a  more  stable  organic  compound  to  that  of  an 
iultimate  product  such  as  ammonia  or  carbon  dioxide  ;  it  is 
I  probably  represented  both  in  the  free  and  in  the  albuminoid 
aoimonia  figures,  for,  in  old  sewage  the  free  ammonia  is 
markedly  reduced  by  filtration  through  filter  paper.  We  found 
[that  filtration  through  filter  paper  caused  a  mean  percentage 
reduction  of  about  40  per  cent,  in  the  albuminoid  ammonia  and 
5-10  per  cent,  of  the  free  ammonia  in  sewage  twenty-four  hours 
old.  That  free  ammonia  which  is  filtered  off  doubtless  repre- 
sents putrescible  matter  in  its  last  stage  of  reduction  to 
KH3  CO 2  and  H^O.  What  goes  on  in  our  No,  1  filter-bed 
is  a  continuous  reduction  of  the  more  stable  organic  matter  to 
unstable  organic  compounds,  and  of  these  unstable  compounds 
to  the  ultimate  products  of  anaerobic  organic  decompositioix 

Thus  during  the  first  hour  of  rest  in  a  filter  the  oxidmlile 
organic  matter,  as  shown  by  a  two  hours  estimatioD^  is  iBYiii^ 
ably  reduced.  If  now  the  sewage  be  allowed  a  fartli^  period 
I  of  rest  in  the  filter  uji  to,  sav  twenty-four  hooiSy  this  caJaJwUp 
'organic  matter  is  iucreiised — especially  in  Na  1  filtav  If  ft 
still  further  period  of  rest  be  allowed,  say  op  to  fMiMttt 
days,  a  progressive  diminution  is  to  be  noted.  It  ^ifeafS  dMi 
during  the  first  hour  the  unstable  potreaciUe  maUet  k  icdaoed 
to  an  ultimate  stable  condition  in  a  ratio  greoler  ikoft  Ikolsf 
the  reduction  of  the  more  stable  oc^gmie  camprnmiB  to  4e 
intermediate  unstable  condition.  Sdbseqnertdgr  mp  lio 
twenty-four  hours  period  the  rererae 
j  the  stock  of  more  stable  compomids  is 
the  ultimate  stable  condition  alone  goei  mt^  mtt  ft 
diminution  of  the  oxidisable  orgasie  umMtt 

The  beha\iour  of  the  ammonias  aeeotds  iridi  wtai 
I  expect  from  the  action  of  the  fflter  on  0m  oaiiW 
matter.     The  albuminoid  ainmonia  Atmu  m  itmitimut 
during  the  first  24  hours  in  Ko.  1  fiief^    Fortiie  fifal  ti 
pgures  show  a  mean  per  oentage  n  ilaii  firai  of  37  cm  tbtf 
Isewage :  at  the  end  of  24  howr%  those  is  ft  iurthiar  wemm 
,tion  of  20  per  cent   (total  57  per  OMC)   on 


ammonm    of    the    sewage.       After    tli 
iilbarninoid  ammonia  figure  appears  to  rise 
tendency  being  downwards. 

It  will  be  noted  that  while  the  albiin 
oxidisable  organic  matter  figures  are  both 
fi i-st  hour  of  resting  in  No.  1  tank,  at  the 
has  been  in  the  case  of  the  albuminoid  am 
duct  ion  on  the  1  hour  figure,  whereas  in  t 
absorbed  figure  there  has  been  a  marked  ii 
figure.  These  facts  are  difficult  to  accour 
for  an  explanation  one  must  bear  in  mind 
viz.,  that  the  albuminoid  ammonia  figur 
nearly  the  whole  of  the  nitrogenous  orgai 
the  oxygen  absorbed  figure  includes  not  oil 
matter,  but  also  carbonaceous, 

Tlie  reduction  of  the  albuminoid  ammoi 
expect  (in  a  filter  where  no  nitrification  d 
ill  the  free  ammonia.  That  this  increase  i 
doubt,  rind  many  of  the  analyses  indicate  i 
they  f  reqm-ntly  show  a  reduction  of  the  : 
effluent  below^  that  of  the  sew^agc,  and  th 
effluent  has  remained  a  few  hours  or  a  f 
Sometimes  it  is  reduced,  sometimes  increaj 
ing  material  was  new,  it  was  diminished  to 
than  after  large  quantities  of  sewage  had  pa 
The  filter,  in  fact,  would  seem  to  have  the 
raonia  from  the  sewage  and  to  store  it  in 
later  this  storing  capacity  comes  to  an  end, ' 
a  constant  excess  of  the  free  ammonia  of 
of  the  affluent  provided,  of  course,  that  whc 
ammonia  to  its  full  capacity  there  was  still  i 
of  free  ammonia  from  the  nitrogenous  mal 

Not  infrequently,  there  was  a  reductio 
the  effluent,  notwithstanding  the  fact  th 
become  oxidised ;  and  as  at  the  same 
ammonia  had  been  reduced,  one  had  to  h 
what  became  of  the  free  ammonia,  which 
that  it  was  being  produced  in  the  filter,  \ 
the  effluent. 

In  order  to  discover  whether  free  amnio 
the  filter,  50  c.c.  of  ammonia  free  distil  le 
a  shallow  glass  vessel  with  a  diameter 
this  was  placed  on  the  surface  of  the 
then  inverted  over  it,  so  that  the  atmo; 
couid  take  up  ammonia  only  from  th 
up  by  t\\e  ¥i\\ftT  Itoto.  ^  ^■sA^xsX-iV&'JL  ^t 
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DtrntiDg  to  1*5  square  inches*  At  the  end  of  a  certain  number 
^hours  the  distilled  water  was  Nesslerized,  and  the  ammonia 
taken  up  was  estimated.  An  average  of  a  series  of  experi- 
ments of  this  kind  gave  ammonia  absorbed  equal  to  0*5  mgni. 
for  ever}'  square  foot  of  filter  surface  per  hour.  The  figure  is 
given  not  as  a  definite  measure  of  the  ammonia  given  oflF,  but 
as  showing  that  it  is  very  considerable,  and  will  account  in  a 
large  measure  for  the  diminution  of  the  free  ammonia  in  the 
effluent  under  conditions  where  othenvise  it  seemed  inexplicable. 

In  order  to  see  whether  this  elimination  of  ammonia  would 
reduce  the  ammonia  in  the  effluent,  the  reservoir  at  the  top  of 
No*  1  filter  was  filled  bv  upward  filtration  and  allowed  to  stand 
for  some  eiglit  days.  A  sample  of  the  liquid  was  then  taken 
and  compared  with  some  which  was  removed  at  the  same  time 
from  the  body  of  the  filter.  The  free  ammonia  of  that  from 
the  body  of  the  filter  was  19*5,  whereas  that  from  the  top  of 
the  filter  was  only  7-25,  showing,  in  the  absence  of  nitrates, 
a  reduction  of  ammonia  by  evaporation  of  62  per  cent,  on  a 
very  high  ammonia  figure*  It  may  be  mentioned  also  that  the 
oxidisable  organic  matter,  as  shown  by  the  oxygen  absorbed 
in  two  hours  was  also  reduced  from  4*88  to  2*88. 

The  functions  of  No,  1  filter  may,  therefore,  be  summarised 


1,  A  straining  off  of  suspended  matter; 

2,  Dealing  with  this  suspended  matter  so  as  not  to  allow  it 
to  accumulate  unduly  in  the  filter ; 

3,  Partially  purif  ving  the  sewage. 

The  analytical  fignres  of  the  efflnents  were  as  low  at  the  end  of 
the  experiments  as  at  the  commencement,  and  therefore  the 
efficiency  of  the  filter  was  unimpaired* 

The  Value  of  Secoxdaby  Fii^tees. 

It  must  be  remembered  in  speaking  of  the  work  of  a  filter 
that  it  is  not  always  manifest  in  the  terms  of  a  chemical 
analysis.  Changes  which  can  only  be  expressed  in  terms  of 
stability  and  resistance  are  repeatedly  made  manifest.  Thus, 
to  take  an  illustration,  the  albuminoid  ammonia  figure  of  the 
effluent  of  No.  2  filter  on  June  23rd  wasO40.  After  an  hour's 
rest  in  No.  3  it  was  reduced  to  0*16,  or  60  per  cent.  No,  2  in 
this  instance  had  been  charged  with  the  effluent  from  No.  I 
after  the  sewage  had  rested  twenty-four  hours  in  the  anaerobic 
filter-  Neither  the  twenty-four  hoars'  rest  in  No.  1  nor  the 
hour's  rest  in  No.  2  had  effected  a  satisfactory  retl action  in 
the  albuminoid  ammonia  but  their  combined  action  had  doubt- 
less so  shaken  the  stability  of  the  organk  nvaAXet  ^\v\An.  ^'as. 


A 


€^ 


^^  -It'  C2i£  ~sje  ifSoenr  ▼rnca  ^  tir?^  drawn  off  from  an 
j::-^-x.iv  ^r::r  >  t^^mthk^  >w  nmra  worse  than  tisftt  which  comes 
.T^ii  ^  a.  .  li.  cr  -53^^  amL  "ixsir  "31^  -jlxstr  ublj  soddenlr  ind  nn- 
v'-»'  iir  :n.  1  ^  \s»-HBBe  rn-raae^i  jrs  ftiruier  irgnnifaits  for  ilwap 
Ttiik;  *^  x^^sc^yastar^  fur  TagKng  lit*  i^nent  throogh  more 
rail    CR   ;jc!THiiic  -Stefi 

!  :.  ^'"X*^  5Js^  -es^ea  "M  -funmbriTmi  poQntioo  fignie  shoola 
^  \  ^r^^  ^?*iiK-r*t  rr  izscT'siinu  «&!  rfierrfore  Hs  capacity  for 
j>.?^rr-  r.a  H^k^^ti^i  3if  ipaiEEi  jzni  ihe  Derrentage  reduction  of 
»v -,-.ryu  It  *nt?  :?fitMC  ^otniLii  escved  the  memn.  On  ^ 
c  ^^t:*^    ^aai!--^   1  *:5t*  uffmar   pvilircaHi  exceeds  the  mean  t^ 

%»  iG  Ubitial  eqnilibnniD  th^ 

i«r  c«s.  id  xhd  affinrat  poUution,  ^J 

redactwQ :    2nd,  its  state  rf 


It; 


imrxtgtsigg 


.»oail:i>mmi  j^jiiat  iuoaamiiM  1^^  lai?  as  by  other  affiuents,  the 
jHuiIi^x^iun  iwilucjuir  i^^^pu  2*  raised.    TTiese  facts  are  supported 
>v  %  ^tiv;*^  It  '23K  it'nic^  \!C  CUT  experiments. 
rW  rimrts^  ^tioci  wi?  ascercaxaed  with  reference  to  ammonia 
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elimination  into  the  atmogyhere  mppesr  to  skcm  first 
where  no  material  nitriScmtaoii  nes  oa  in  «  filler  ike  iiitraf;ea< 
equilibrium  is  establtslied  I>t  dummlioii  of  feee 
It  was  while  the  filters  were  rested  that  tt^  moi 
differences  were  obBenred.  Hk  nitii^riw  fiber  gtti« 
no  free  ammonim  at  rot,  iAm  mam-wiiafymff  filter^  on 
other  hand  gave  off  dioiiiff  tlie  first  S4  koora  «f 
ammonia— a  mean  of  0*39  mmigrain  per  aqpave  foot  per  I 
Daring  the  next  24  hotirs  the  anoMBia  cfiBoyitod  wns  1*8 
mitligram  per  squai^e  foot  per  boor^  the  mesa  fbrtlie 
48  hours  being  only  Oi>6.  The  mosiactiTe 
is  probabl  y  coincident  with  that  of  the  nMS 
the  stored  albuminoid  afBmnnia  to  the  &Be  states  and  the 
staii^u  of  ver\'  low  ehmination  with  the  atlainaiient  of  the  con- 
dition of  nitrogen  equilibriiiBU  If  this  be  90  we  hare  a 
convenient  Means  of  Disooterixg  the  Period  of  Rest 
Required  by  a  Filtek  wHica  has  bmss  Ovektaxed.  It  it 
onlv  necessarr  to  make  daily  esliaialims  of  the  amniooia 
eliminated,  and  when  the  active  diannation  has  ceased  we 
should  know  thai  the  filter  had  attainH  ita  oqnilibriiuxi,  and 
was  ai^in  ready  for  work. 

The  &ame  tendency  to  equilibtinB  haa  hoen  notod  in  the 
estimation  of  the  total  and  rolatile  aoGds^  and  to  faroor  thia 
equilibrium  solids  maj  be  aomelinies  tafceo  op  &0111  the  filter 
and  at  otbers  deposit^  in  it;  thai  aoaapthing  mofB  than  a  mere 
straining  of  suspended  miiiefml  matter  oeciiia»  mad  that  often  am 
actual  precipitation  of  dissolTed  aoGdi  takes  pboe  has  been 
sho^ni  by  the  fact  that  often  the  rednction  of  non-^ftibtfle  aolida 
by  rest  in  a  comparatively  coarse  filter  has  been  far  tn  excess  of 
anything  we  have  been  able  to  effect  by  filtering  throogh  a 
double  thickness  of  fine  filtoing  paper; 

It  has  been  repeatedly  observed  that  the  fint  rmh  of  filtrate 
after  opening  the  e:xit  valire  of  m  filter  is  associated  wiih  the 
escape  of  a  large  amoont  of  anqtended  mattav  some  of  which  b 
of  an  organic  character*  Befotre  the  coke  bfeeze  was  placed  in 
tile  model  at  University  Coll^je  it  was  ven'  cai^ally  wadied 
in  small  quantities,  yet  when  we  removed  it,  it  was  found  to  be 
charged,  even  in  Na  3  filter,  with  large  ^lantkies  of  fine  par- 
tides  of  organic  matter.  This  fact  is  snggtatim  and  points  to 
the  conclusion  that  howev^-  the  filler  may  be  lonsJinikiJ  as  to 
material  and  size  of  the  filtering  m^mn,  offanie  matter  tends 
to  collect  in  the  filter,  and  is  liable  to  be  washed  oat  from  its 
lower  zones  when  the  rate  of  ontflow  is  rapid.  We  found  that  liy 
constructing  our  filters  with  a  straUim  of  shazp  sand  at  the 
bottom  we  were  able  to  obviate  this  ifificoHy. 

Our  lowest  albumiDQid  ammonia  figures  were  got  with  the 


wbtmt  ±00  oc  of  wemmf!t^ww» 

:tts  saperinoitia' 

iticipating  frc^MH 

.  I  tamk  and  hum  wb«t  i&boinn] 

of  gas  from  t  lif 

ol  Mieli  gises.   TT^^ 

^«f  gpMft  tdiiag^  whkfa,  open]  Of 
i  m  the  ifl^k,  was  leile^ 
*  rf  mexTOiT.     On  <^^^ 
bad  ri^n  in  tbe  ta^i 
^  tha  in  tbe  <^'Imder. 
[ far  Inr  viT  dkuge  in  tWt^^^ 
nonife^lT  doe  to 
atm^.y^'^  ~:r^^ixr^  ~n  t2e '^ssk  tfva  mb5oq:»tjon  of  thehjdrc^?^^ 
,£^^  ^      'z:s^^s^henc  mix,  coal  gaSj    iiitroge^j 

>t:!n*  -nafc.'«»x  imrifr  ^oniliir  ^H^niiccKS.  with  the  invariable  T€^ 
aakc    lit*  :ntfrrur^  ?•;«*•  31  lise  ral]e«  until  in  some  cases  it  ^ 
>uv'«fc*^   -j^xr  jrvr  ji0>  lie  tLfesksL     These  gases  are  used  hV  ^^ 
■ttivrtj^rrjwii^aiir'  Ji  ta»*nr  life  pcvcesses.  and  doubtless  we    *^ , 
{vt>;    /tn*     It    :xiic:xns   pnj^fiaoiss  for  maintaining  the  ee^ 
^rvn^'    it    i:K»x    :iicr?i£j«L.  ahaoogfa   perhaps  not  so  acti^^, 
♦r^'v^fi^  fcsi  "ziac    jicmjesa-c   bj   Sir   William    Crookes  fof 
>a^>i^:\u    jc   :ii^    >rie*s       11  iiii  r     o£  the  twentieth  cea^*^^' 
r*Kr  4*>5vr»^c\/u  '•^ist  a^.*^  ra^Al  in  respect  of  atmospheric^     ! 
4it\i    *'>r>a   -i^f^^j^  s^wmieii  ^r^^^dr  for  air ;   and  if  it  coulc^ 
^v  ^-UKns^nit^rn:  lir^  :c  ^;^  wtiareT^r  came  to  hand.  ^^ 

X^^r^  i\mt^  ^li^ks^  i:ase  Bienrarj  sinks  in  the  tube,  ^^^t^^as^ 
tvcrttottivu  ^'  Jiifeck  <alpaj»ie  %»  the  surface  exposed  to  the  ^^|o, 
4cm>j5>f*avf*f .  iac  a»»v>fr  ai  tfce  flft«ks  kept  in  the  light,  eveL^  ^^ 
4  x^r*v^r  X  ^twa  5  wv^fis^  ikv<  it  sink  to  its  orig|inal  lerel.  ^ 

siy^^Hryz^x^ii  ^:fe>  r^^oaid  c^  ^^  cq  in  fresh  sewage  in  the  dark  ^-  ^ 
at  :tK'^  i^'Kx  ?vjlc  33»?cv  slowfr  in  the  daii^.  It  was  observe^^  y 
vNvur  tt  :<*»:i^  k^fpc  as  reiJt  and  in  sewage  kept  in  motioi^^ 
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slow  continuous  flow  through  a  flask  where  a  limited  quantity 
of  air  or  gas  was  exjxiseil  to  it.  Under  sucli  conditions  it  was 
ftmnd  to  absorb  every  particle  of  the  available  gas  imprisoned 
in  the  flask,  and  that  in  tire  case  of  fresh  sewage  in  a  very  short 
time.  As  the  sewage  gtjt  older  less  gas  was  absorbed,  and  there 
came  a  time,  in  the  ease  of  sewage  kept  in  the  dark,  when  gas 
was  given  off  in  considerable  tj  nan  titles*  A  i|nantity  uf  this 
gas  was  allowed  to  collect  in  a  nask,  through  which  the  sewage 
slowly  flowed,  and  this  gas  was  exposed  to  the  action  of  fresh 
sewage,  which  very  quickly  absorbed  it.  Light,  temperature, 
and  the  age  and  amount  of  sludge  in  the  sewage  appeared  to  be 
the  determining  factors  of  ga.s  jiroduction  and  absorption.  To 
wliat  extent  each  of  these  factors  played  a  part  was  not  deter- 
mined, but  it  may  safely  be  said  that  light  and  freshness  seemed 
to  favfmr  gas  absorption  ;  darkness  and  age,  gas  production. 


The  Septic  Tank. 

Sewage  kept  out  of  contact  with  atmospheric  air  in  the  dark 
and  at  rest  so  as  to  dejiosit  its  sludge — these  are  the  conditions 
under  which  the  microbes  work  in  the  septic  tank,  and  by  re- 
producing these  conditions  on  a  small  scale  one  is  able  to  make 
sore  that  the  same  sewage  is  being  dealt  wdth.  In  comparing 
sewage  kept  under  such  conditions  in  bulk,  as  in  the  septic  tank 
with  sewage  kept  in  the  dark  under  similar  conditions  in  a  filter 
constantly  sew  age- logged,  our  investigaticms  point  decidedly  in 
favour  of  the  filter.  As  stated,  the  eft'ect  of  the  sewage  resting 
in  our  No.  1  filter  hcA  was  tlistinctly  and  progressively  to  reduce 
the  colour,  opacity  and  odour;  sewage  kept  in  the  dark  in  a 
closed  receptacle  on  tiie  other  hand  showed  a  marked  ami  for  a 
time  progressive  increase  in  colour,  and  less  reduction  of  opacity. 
As  we  have  seen  the  albuminoid  ammonia  is  reduced  very  con- 
siderabty  both  for  the  hour  and  for  the  24  hours  period  of  rest 
in  No.  1,  but  in  fresh  sewage  kept  in  the  dark  in  a  closed  vessel 
the  albuminoid  ammonia  remains  the  same  or  is  very  little  re- 
duced after  24  hours'  rest  under  these  conditions,  although  the 
free  ammonia  goes  up.  Thus  a  fresh  sewage  was  found  to  ha\'e 
free  ammonia  11*0,  albuminoid  0'li)2,  ammonia  and  oxygen 
absorbed  in  2  hours  (r8.  After  24  hours*  rest  in  the  dark  the 
free  ammonia  was  13'05,  albuminoid  ammonia,  i)*{K  and  oxygen 
absorbed,  7'(j8.  It  would  a[>pear  from  this  that  the  same 
changes  which  appear  to  occur  in  our  No.  1  bed  take  place 
under  these  circumstances  much  more  slowly  and  with  less 
tendency  to  continuously  progressive  puritication. 

In  order  to  satisfy  ourselves  upou  this  pnint,  two  separate 
quantities  of  fresh  sewage  were  hermetically  sealed  and  kept  in 
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__L^     l_r_aa  in  ^'^t 
r';ii>^   j^icoi'ral  ilrer  ^r  Satton  the  oxidisable  organic  matt^^^ 
v:t>  ^'Lic^»i  -^o  per  v.>?at^  and  the  albominoid  ammonia  58*^^ 

A-^.rrLin^  ^  Mccr  the  albominoid  ammonia  is  reducec^^ 
kv  4  er  c^a::^  ixisi  the  oiidisable  organic  matter  67*4  per  ^ 
-  I"  Cnr  y.\  I  £I::er.  however,  effects  a  reduction  in  the 
.a;_>:4  i,><.r:t:C  Amo anting  to  40  per  cent.,  and  in  the 
iii:u.u  rtcic  iiiiinccLia  arrioonting  to  37  percent.,  if  the  sewage 
ri^><:>  I  :  :cl:  oae  hour.  There  is  not  much  reason  to  doubt 
'iv:e-,:  r:f  tiji:  i  bacterial  filter  is  better  than  a  tank,  and 
c  a:clv:>{s  jLCAly-ictil  results  would  show  a  greater  difference 
X-  vM^u  :hn:  :w^>  piwesj>es  if  the  sewage  experimented  with 
o  .  :\rjj>c»i  OLXiL^re  to  the  standard  of  the  sewage  employed  in 
v.'ar  ^xr.vrjiiear^  The  Exeter  sew*age  experimentea  with  is 
'^ecy  exoeccx>aaI!T  weak.  The  total  solids  of  all  those  analyses 
>»hx><  wv  haw  5een  furnish  a  mean  of  under  60,  and  the 
w.^iti.e  xl-d>  of  under  30  parts  per  100,000;  nitrates  are 
^<vu<::tue:^  '^resent  in  it,  the  chlorine  is  about  6,  and  the  free 
auv^L  albuminoid  ammonia  1*4  and  0*17  respectively. 
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Methods  op  Analysis  and  Standards. 

Our  experiments  show  that  the  value  of  the  figures  of  the 

oxygen  absorbed  in  four  hours  is  not  as  great  as  many  maintain ; 

it  is  only  an  expression  of  that  which  is  in  a  condition  to  be 

immediately  oxidised^  and  takes  no  account  of  the  pollution 

^v-hich  has  not  reached  that  stage,  and  may  be  far  in  excess 

of  "that  which  has. 

We  found  that  both   in   sewage   samples   and  in   sewage 

effluents  permanganate  is  reduced  by  them  at  a  temperature  of 

80    deg.  F.,  even  when  stoppered  bottles  scarcely  larger  than 

tHo  bulk  of  the  fluid  placed  within  them  are  employed,  in  such 

variable  and  irregular  quantities  hour  by  hour  up  to  and  beyond 

24-  hours,  that  it  was  impossible  to  fix  upon  a  period  of  time 

wlien  it  might  be  held  that  the  oxygen   absorbed  formed   a 

fairly  approximate  proportion  to  the  entire  amount  of  oxidisable 

organic  matter  in  tne  liquid.     Much  time  was  spent  in  trying 

to  vork  out  this  subject,  but  our  results  do  not  warrant  more 

than  this  statement. 

The  presence  of  pntrescible  matter  as  indicated  by  a  high 
figure  of  oxygen  absorbed  in  two  hours  may  denote  merely  that 
n  large  proportion  of  the  dissolved  impurity  has  been  reduced 
to  that  transitional  phase  which  immediately  precedes  purifica- 
tion of  an  ultimate  character.  In  other  words  the  oxygen 
absorbed  figure  is  often  more  a  measure  of  purification  or  of  a 
stage  of  purification,  than  it  is  a  term  of  pollution* 

titrates  are  a  measure  not  of  that  pollution  which  may 

^   oxidised,  but  of  that  which  has  been  oxidised  and  their 

P^'^sence  rives  no  indication  of  what  remains  to  be  purified. 

^^^  is  their  presence  inconsistent  with  profound  pollution  even 

^^  ^  sewage  effluent.    If  high  nitrates  are  a  good  sign  then  free 

*J^nionia  cannot  be  considered  a  bad  one,  for  the  only  value  of 

^^     nitrates   depends   upon  their  power   of  yielding  nascent 

^^ygen  for  the  oxidation  of  residual  pollution  in  the  effluent, 

f  *^^  this  very  action  necessitates  an  increase  of  free  ammonia 

^^Jthe  reduction  of  the  nitrates. 

^he  presence  of  nitrates  in  an  effluent  must  not  therefore  be 

^S^rded  as  in  any  sense  an  index  of  purification.    Witli  breeze 

^^^  clinker  we  invariably  got  nitrates,  with  fine  filtering  material 

^?^H  as  coal  dust  or  granite  chips  they  soon  disappeared  com- 

l^^tely,   and    yet  these    effluents    repeatedly   showed    higher 

.^^t^dards  of   purification  than  many  in  which  nitrates  were 

v^^^^^nt  in  abundance ;  the  explanation  being  that  there  was  a 

^^^^her  burning  up  of  residual  organic  matter  at  the  expense  of 

*^^^   oxygen  of  a  nitrate.     Abundant  nitrates  were  found  in 

^^^ing  effluents  which  looked    and   acted    like   fermenting 

^^age,  where  the  free  ammonia  exceeded  five  parts,  and  the 
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1-^1,  where  tine  orfgen  mbsorliedi  in  t^^  Jioar* 

4  woA  tb&  volatile  soliiLi  aoiouiitt^d  to  75  purt^  jicr 

lOOgMML    On  tbe  other  hand  we  have  had  effluents  where  the 

albtuiiiiioicl  ommciaia  was  0-1  and  the  oxTgen  absorUnl  was  O'l^Il, 

wbert*  DO  lutmtes  were  pn^eat ;  and  we  have  foond  nitfite^  in 

the  eflloent  frucn  ofw  filt^  to  dkappear  when  the  same  ^iutnt 

wai  collected  and  passed  thi^tigh  another  filter  in  whicli  it  bad 

,  sodergpiic  a  f urllier  stage  of  puriiicaliaiu     The  pre^  hlh'  of 

lliitialei  appeftn  to  he  verr  miich  a  que^ion  of  tlte  nillbre  fi 

thm  Stbmom  awterial,  a^  aflFscttog  the  aeratioQ  of  the  tilt^r.  If 

the  maleiU  is  eoanEe^  nttiatet  will  be  found  even  in  oS(;miTi» 

efiliicnt^  tf  it  IS  fine  they  maT  be  ahseot  from  an  cxc4xnJin^h 

|mre  effluenL    The  pres^eoee  of  nitrates  is  no  more  an  iiuJiatKiu 

rof  active  hacterioljns  than  h  the  presence  of  free  mmm^ 

sitict^  both  aiv  the  prodacts  of  biological  action,  and  cau  he 

pnidneed  at  will  by  modii^rttig  the  conditions  of  B]tfat!(]»n. 

It  is  iaiifeitititf  to  note  in  this  conneetii^ii  titat  in  ^  niter 
conftruct^l  of  gtanite  ehips^  when*  ]>rarticaltv  no  iiitritieati^Mi 
oci^rredf  the  filter  gave  off  free  animofiia  far  in  exa'i^  of  ^ 
filtur  cioQi^tnicted  of  coarse  breeEe^  where  nitrification  was  ven^ 
active* 

The  evidence  of  pariScatioo,  as  afforded   by  gojKl  pbysical 
character!^  is  added  to  by  the  presence  of  oxidized  nitropeu  only 
if  |1m»  €irg5itiic  mtrogen  is  low ;  and  standards  shouJa  not  w 
based  upon  estimatioiis  of  the  amount  of  oxjgen  reqaii^^*" 
partiallv  pniif v  anJ  the  amonnt  available  in  combination  ^^n   -i 
nitrogen  for  tlu^  reduction  of  residual  jM>Untion,  but  nitli  -  ■  ■"'  -^^^ 
estimation  which  finds  expression  in  neither  of  these  fig^if' 
viz.,  that  of  the  total  organic   nitrogen  in   the  effluent    1^ 
albuminoid  ammonia  figure  is  a  fair  indication  of  the  org*^|f^ 
pollution,  but  the  organic  nitrogen  as  estimated  on  Kjeld**^  ** 
principle    is    a    much    more    inclusive    estimation    than    ^ 
albuminoid  ammonia,  and    it    is   almost   as   easily  arrived      ' 
Although  it  will  be  found  that  the  organic  nitrogen  of  Kjeld*    y 
process  averages   a    little    over    twice    the    nitrogen    of   ,  ^ 
albuminoid    ammonia,     though     sometimes    showing    m^,^ 
departures  from  the  average,  the  fact  that  the  two  analV^ 
figures  do  not  bear  a  constant  ratio  to  one  another  is  signi6^^  ^ 
and  points  to  the   adoption  of  the  more   inclusive  estiina'*' 
The  process  as  we  employed  it   was   as   follows :    25    c.C^^  ^ 
effluent  was  made  up  to  500  c.c.  with  ammonia  free  dist^^' 
water,  a  little  pure  sodium  carbonate  was  added,  and   ther*     j 
means  of  a  condenser  the  free  and  saline  ammonia  was  dist^  * 
over  and  estimated  :  what  remained  behind  in  the  boiling  fl^*^ 
generally  250  c.c.  was  allowed  to  cool  and  then  10  c.c.  of  p*^ 
concentrated  sulphuric  acid  was  added.     All  the  water  was  t^^ 


boiled  off  in  the  fn 

on  the  sbint.     Whea 

acid  remained,  this  ««s 

free  water  were  added,  : 

hydrate  solution.     The  : 

denser^  and  the  organic  i 

ammonia  which  came  over  ui 

Experiments  have  cminnced  wb  tiMl  m  ^auidanl  for  eHtietiHn 

having  a  low  limit  of  organic  uitnyBP  is  to  be  preferre^l  to  any 

st^^ndard  of  oxy^^en  absorbed*  or  m  oxidised  nitragni,  or  to  any 

ligure  of  percentage  purification  on  the  original  sewage,  or  to 

any  ratio  between  the  oxidi^*d  nitrogen  and  the  oxygen  taken,! 

from  permanganate  in  a  limited  period  of  a  few  honn. 
It  na5  been  suggested  that  a  standard  of  lo  '_ 

the  total  solids  sboold  be  established  :  but  will  aor  t«^  < 

precisely  agree  upon  the  exact  extent  of  snch  Iota  f     It 

besides  be  tiafair  to  ODDpafe  on  snch  a  haais  the    ' 
I      the  original  sewage.     Soch  a  oompsrisoo 
Hksmall  a  de crree of  parffioitni  ooaoooaBt  of  tte  i 
^■€>f  oxidised  nitfogen  and  caHicMi  ia  IIk  i 
^P     Again  the  practice  of  calcnbliiig  ip  a ; 
^^ chlorine  is  misleading.     Thus  a  raw  aoak^gB  vdfli  #{iM  i 

noid  ammonia  and  6  of  chlorine  is  tn«aSad  €01 4 
^^and  a  sample  of  effloeot  irielded  by  tiie  \ 
^nmmonia  0*11,  chkrine  4*5.     The 

albimiiiiokl  ammiiiiia  is  85  per 

common  chhrnne  stuidard  show^  a  "punmrnrnm  ^  m'  ^^ 

It  b  thus  admitted  that  the  efflneEiit  m  mm  "imt  4bi^  ^-^ 
^Kflample  of  sewage  analysed,  as  jndf^  by  liir  i 
^Vif  the  sewage  which  ppc»daced  this    "" 
^■as  the  sewage  an  Me 

^rcent.  less.    It   )  iii   lo  lee  nn 

assnmption  can  be  baaed. 
^H      The  fact  is  that  no  geDonl  atapdard 
^B|K>ssibIe  or  desirable.     The  bert  iiufidiit* 
^■arrived  at^  and  shoold  be  fTitiitBri 
^Pmatare  of  the  sewa^^  and  Ki  ifae 

of  the  stream  wl  imsmyeh>  u* 

impurity  permissiL..      ...  in  oenam  ^ 
cithers  a  greater  httitaik-  nsay  i^ 
that  what  is  most  waaaed  is  x 
iC  taking  of  samplefi  and  aa  i^  ^ 
Ltt4:rs  stand  at  |««Maii  it  n  ( 
to  place  ttpoo  tin;  fwults  af  i 
\f  renaon  an  atN^iytiai 
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**  Qualitif  of  Sewage  as  injluencinff  Us  mode  of  dUpoml^*^  by 
S.  RiDEAi.,  D.Sc.Lond,  F.I.C, 

(Fellow). 

Sewage  may  contain  varjung  quantities  of : — 

( 41 )  *  ExcTitory  s  u  bsta  «  cea, 

L  Solid  Fatces*  These  consist  of  nitrogenous  partially  di- 
gested matter,  together  with  vegetable  non -nitrogenous  residues 
of  the  food.  The  former  are  easily  liquefied,  but  the  latter  are 
slow  in  dissolving,  behig  gradually  attacked,  chiefly  bv  anaerobic 
bacteria,  and  broken  down  into  soluble  compounds  of  fetid 
odour  and  into  black  amorphous  flocculi,  which  slowly  deposit 
as  black  sUidge, 

2.  Urine*  The  main  source  of  ammonia,  from  fermentation 
of  the  urea:  the  proportion  of  urine  being  approximately 
indicated  by  tlie  c<»uteut  of  chlorine  in  excess  of  the  content 
of  ehloriue  in  the  water  supply  of  the  town. 

{/>).  IJomehold  waste : — The  larger  solid  substances  pass  to 
the  asii-pits,  but  the  drainage  of  these  and  their  washings  by 
rain,  if  they  are  uncovered,  are  received  into  the  sewers  together 
with  liquid  food  residues  discharged  down  sinks.  Vegetable 
refuse  yields  a  liqtii<l  which  is  very  foul  and  fermenting, 
developing  butyric  odours  and  sulphuretted  hytlrogeti.  Frag- 
ments  of  animal  food  putrefy  antl  furnish  a  product  allied  to 
tliat  from  faeces.  Diluting  these  is  a  fluctuating  amount  of 
soap  water,  varying  at  different  days  and  times  of  the  day :  its 
advent  is  often  made  conspicuous  in  sewages  of  small  volume 
by  the  white  opalescence  of  the  effluent,  the  alkalinity  and 
odour— the  latter  occasionally  indicating  scents  or  disinfeetatits* 
Household  discharges  other  than  urine  may  also  temporarily 
raise  tlie  amount  of  chlorine. 

(c).  Bain  and  mtorm^icater, 

(d),   G  rit  a  1 1  d  del  ri  i  us* 

{e).  Manufacturing  waste  productsi. 

liainfall  and  St&rm-ivater. — Although,  according  to  Baldwin 
Latham,  a  rainfall  of  0*1  to  O'i  inch  in  an  hour  increases  die 
outflow  of  a  sewer  to  five  or  more  times  its  volume,  there  is,  as 
Santo  Crimp  found  in  gaugiugs  at  Wimbledon,  no  exact 
relation  between  the  mi o tall  as  ordinarily  recorded  and  the 
increment  of  flow  at  the  outlet  The  size,  length,  and  inclina- 
tion of  the  sewer  also  clearly  influence  the  result.  At  Exeter 
five-eights  of  the  ordinary  rainfall  is  estimated  to  find  its  way 
into  the  sewers, 

Botli  the  quality  of  sewage  and  its  quantity  as  affect^^d  by 
kicai  circumstances  ll\^i;<iiote  dat^iCttime  the  choice  of  a  system 
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or  sewerage.  Under  the  *' combined  system'*  the  effect  of  niin 
must  not  be  considered  as  simple  dikitioii,  since  the  rain-water 
carries  the  washings  of  the  surfaces  over  which  it  has  travelled. 
Where  the  rock,  or  a  clay  bed»  is  near  the  snrface,  tlie  showers 
will  run  off  almost  unchanged.  From  manured  or  peaty  hind 
there  will  be  an  addition  of  brown  humous  liquids  which  are 
particularly  difficult  to  decolorize.  In  towns  the  street  drainage 
even  after  prolonged  rain  is  mixed  with  complex  dnst,  ahraded 
clothing  and  wood,  castings  and  emanations  of  man  and  animals, 
and  particles  of  scK)t,  iron,  earth,  and  stone,  and  is  nsually  woriie 
in  character,  especially  from  wood  pavements,  than  an  average 
sewage.  Samples  taken  dnritig  rain  have  contained  IH  to  38 
|)arts  per  10(1,000  of  chlorine,  2  to  3  of  albumiuoid  ammonia  in 
solution,  and  as  much  as  80  to  120  of  organic  solids,  snspeiuled 
and  ilissolved. 

For  the  safety  of  the  sewers  and  the  avoidance  of  flooding 
of  basements,  it  is  necessary  under  the  comhined  system  to 
construct  special  arrangements  for  storm  overflow. 

Without  storm  overt! owa  in  a  sewage  farm  scheme  the  ground 
is  liable  to  become  waterlogged,  and  in  a  filtration  process  the 
excess  of  water  by  its  volume  and  velocity  tends  to  derange  the 
piuification  plant,  tience  it  is  usually  allowed  to  esca]>e  from 
the  sewers  by  special  outlets  when  above  a  certain  amount, 
carrying  with  it  a  mixture  of  the  un purified  sewage. 

The  combined  system  also  invcjlves  the  construction  and 
maintenance  of  sewers  very  much  larger  than  the  volimie  of 
the  regular  flow  recjuires,  in  order  to  provide  for  occasional 
contingencies.  This  greater  capacity  presents  inducements  to 
the  dis}>osal  of  grosser  refuse  wtiich  would  not  be  tolerated  in 
a  smaller  sewer,  and  often  it  is  impossible — except  at  rare  in- 
tervals—to  properly  flush  the  entire  surface  of  these  large 
channels. 

The  *' separate  system,'*  in  which  the  sewage  proper  is  kept 
apart  from  rainfall  and  stonn  water,  has  conduits  of  such  size 
only  as  to  preclude  the  possibility  of  the  sewage  becoming  stag- 
nant therein,  the  size  being  governed  by  tne  su|>jilv  in  the 
water  main,  since  if  a  given  (liameter  of  pipe  supplies  all  the 
water  needed,  a  little  above  the  same  diameter  is  sufficient  as 
an  exit ;  pro^nded  it  is  remerahered  that  eight  [>er  cent,  of  the 
total  flow  may  pass  in  one  hour. 

Storm  water  passing  rapidly  off  the  land  carries  with  it 
disease  germs,  as  is  shown  by  the  repeated  occurrence  of  epi- 
demics when  a  sudden  storm  succeeds  a  period  of  drought* 
But  the  liquid  is  ordinarily  supplied  with  abundance  of  the 
liuuefying  and  oxydising  bacteria  which,  if  it  be  allowed  to 
suDside  in  auxiliaTT  reserroin,  will  effect  \1&  ^uT\^ta.>A«wT^\\^\N, 
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aided  by  the  oxygen  derived  from  the  air,  and  by  the  nitrites 
and  nitrates  that  rain  water  always  contains.  The  sand,  chalk, 
or  especially  the  clay,  may  be  a  long  time  in  subsiding,  but 
when  deposited  will  leave  the  %vater  comparatively  pure,  and 
fit  for  flusliiiig  sewers,  watering  roads,  or  for  supp\>ing  the 
deficiency  in  rivers  during  dry  seasons. 

Whatever  system  be  adopted  the  raw  storm  water  of  populous 
districts  should  never  be  allow^ed  to  pass  in  large  volumes 
directly  into  a  stream. 

1  may  give  from  my  own  analyses  an  example  of  the  in- 
fluence both  of  the  time  of  day  and  tlie  rainfall  on  a  strong 
sew^age  from  one  source, 

TahU  showing  Injlmnee  of  Mmn  an  Qvuiiiy  of  Seumge* 
Parts  pkb  100,000. 


1 


Time  imd 
Olreumilimeoi. 


Flow  In 

per  34 
nourv. 


Solldi 

in 
Sulu- 
tloO« 


Ci 


c<Jn- 

■anwd. 


Albd. 


I 


Jhy  wetUheTf  no 
ram, 

10  am.  to  5  p,m, 
6  p.m.  to  1  a.iii. 
2  ft.m.  to  9  a,tij. 


10  B.m.  to  5  p.m. 
6  p,TU.  to  1  a.  til. 
2  a.m.  to  9  a.DL 


54,000 


79,000 


77'5 
450 
340 


12-25 
6*26 
4-26 


723 

S-Q 

G"91 

2-90 

5-57 

0-^90 

1*5    I  None. 

0'6 

0^35 


None. 


Total  Cblorine— 41  lbs.  per  day. 


\ 


64-4 

775 

n-nB 

11*5 

412 

-im 

45-6 

5-25 

2fifi 

3*5 

175 

DH 

34-4 

376 

0-74 

4*5 

5-5 

Trace. 

,1 

Xone. 

Trace. 

Very 

Ihea^y* 


Total  Chlorine — 44  lbs,  per  day. 


Pkifiienl  ChmracUn. — Dry  weHther:  Thick  and  fetid,  f ragmen ta  of  paper  and 
luiiipe  of  faecal  matter  abundaot. 
,1  „  Heavy  Sturm:  Turbid,  yellow-brown,  earthy  odour. 

In  the  morning,  urine  is  prominent,  as  shown  by  the  chloride 
and  by  other  signs ;  later  on  soapy  water  makes  its  appearance, 
witli  a  white  scorn  ni  fatty  lime  salts  that  tends  to  chjg  filters 
and  leave  a  greasy  deposit  on  channels;  fixed  alkalinity  also 
a[H>ears,  with  an  increitsc  in  the  sodium  salts ;  subsecjuentiy  the 
sulphuretted  odour  of  vegetable  washings  is  evident,  and  the 
lifpiid  ma\^  even  boeome  temporarily  acid.  The  road  detritus 
and  heavier  matters  are  usually  caught  in  a  grit  chamber,  while 
paper,  string,  and  animal  aiul  vegetable  fragments  are  commonly 
carried  forward  with  the  mixture,  which  rapidly  becomes  black, 
alkaline,  and  putrescent. 

Crude  sewCLgc*  igas%^tV  fe'iiC'X  ^au  \jcy  ^  ^Hj^x  W^  V^^k  vxswall^ 
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^^^H 
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canste  fouling  of  the  upper  laytrs  and  an  obstruction  to  tlie                     ■ 

entrance  of  oxvgen,  so  that  the  surface  requires  scraping  and                     B 

renewal    with    a    frequencv   proportional    to   the    amount   and                     fl 

character  of  the  solids.    The  following  analyses  show  the  altera-               ^^B 

tion    occasioned    bv   mere   mechanical   straininsr    or    tihration.               ^^H 

They  are  averages  of  thirteen  hourly  samples  from  G  a.m.  to               ^^M 

H    p.m.  taken  from  different  sewers  of  a  large  town  on   tlie                     H 

water  closet  system  in  18D7,                                                                               fl 

^m  TahU  ihmvinfj  Varintioii  in  Qualifif  of  Sewage  in  different  sewers  of                         H 

^V                                                   the  same  town.                                                                        ^M 

^M      VrnwiE  per  ]  00,000. 

1 

CL 

Ffe« 

Alb. 

0  con- 
■lUDed. 

NitTto 
N. 

1 

A.— Dissolved 

721 

94*0'   20*8 

66       3i 

5*34      *096    None.                      ■ 

Suspended    ...... 

6*18 

35 

5-86 

1 

1339 

129 

11-2 

" 

B.— Dissolved 

b'm  !    57 

11  I 

5*0 

1-6 

5m 

•12 

None.                     H 

^_         Su»p*:?nd&d   .*.... 

371  1    51 

9-38 

[ 

9^27  1  108 

15-24 

^ 

^0  _pf«n^lyH 

7*2 

72    1   13-7 

7*0 

3-65 

6-69 

7-68 

D8 

None.                      P 

^B        SuBpended   

1-55 

60 

^      Total 

8-76 

132 

14-27 

D.— Difisolved 

11-33 

1-85 

90 
45 

1*20 

7-0 

2*05 

8^67 
5-28 

•12 

None, 

^^        Suspended   ...... 

1318 

135 

13"95 

^        io«""" 

E*— DissolTed 66 

104      6-5 

1-53      5-41 

•14 

None. 

Suipended  

33 

3-39 

TotAl... 1M2 

99 

680 

AverRRe — Dissolved  . . 

7-82  ,    7« 

13'4       6-2 

2-39 

6-37 

-n 

^^        Suspended    ...... 

3  32       45 

6-32 

1114     12L 

12  69 

■ 

^r    These  examples  show  that  the  snspended  solids  contain  about                   W 

one-third  of  the  organic  nitrogen  and  half  the  carbonaceous                   1 

matter  of  the  sewai^^e.     It  is  easily  seen  that  in  systems  where                    Im 

they    are    removetl     by   sedimentation    or    by   filter-presses,    a                    IH 

^j^ sludge'*  will   be   produced  which   ih  \\\^\\y  \>vi\x^?>QfewV  ^^^^                  ^ 
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dissolved  in  simpler  forms  all  the  solids  and  liquids,  whicli  were 
present  in  the  raw  sewage,  minus  the  cousidenibk*  proportion 
that  has  disappeared  by  lieing  converted  into  carbonic  acid, 
marsh  gas,  hydrogen,  antl  nitrogen.  I  estimated  tliat  in  tlie 
Exeter  septic  tank  of  50,000  galloiis  about  12-15  IbK.  of 
organic  carbon  (eorresponiling  to  2-3  parts  per  100,000)  are 
completely  oxidized  each  day  to  carbonic  acid  and  removed  in 
solution  as  the  tank  effluent*  in  addition  to  the  gases  evolved  in 
the  tnnk,  which  are  considerable. 

In  the  Dibdin  or  Sutton  process,  in  which  the  sewage  is 
pumped  on  to  beds  of  coarse  burnt  baUast,  4  feet  in  depth, 
allowed  to  stand  for  two  hours,  an<l  then  *hsehargetl  and  the 
bed  allowed  to  remain  *^full  of  air"  for  />  to  7  hours»  the  object 
aimed  at  is  aerobic,  but  the  primary  process  is  still  a  septic  one, 
I  have  shown  that  iu  the  Exeter  filtei*s  a  large  volume  of  COn  and 
N  was  given  off  in  tlie  filters,  and  as  a  number  of  the  liquefying 
bacteria  are  facultatively  aerobic^  I  am  still  of  the  opioitui  that, 
since  the  breaking  down  of  solids  is  mainly  a  proCL-ss  of  liydro- 
lysis  without  the  necessary  preseuce  of  oxygen,  it  h  better  to 
carry  out  the  preliminajy  litpiefaction  in  a  closed  space  than  in 
an  open  bed.  I  believe  further  that  the  ''resting  full "  periofl 
necessary  in  the  Exeter  filter  and  the  Sutton  beds  is  only 
necessarv'  because  the  anaerohic  change  is  not  completed  before. 
Pichard'  (C.  K.  CXIV,,  4VKJ)  has  shown  that  humus  is  not 
readily  attacked  by  nitrifying  agents,  so  that  the  bacterial 
hydrolysis  should  be  as  complete  as  possible  in  the  first  stage. 
Nitrification  is  simply  the  conversion  of  ammonia  into  nitric 
acid  in  presence  of  air,  and  it  should  therefore  be  the  object  of 
all  systems  to  get  tlie  organic  matter  of  sewage  nitireh/  resolved 
into  ammonia  before  the  final  oxidation  upon  the  filter  bed. 

Where  then  a  concentrated  sewage  with  a  large  projjortion 
of  coai'se  organic  solids  is  to  be  dealt  with,  a  septic  system  is 
indicated  for  the  initial  treatment,  as  requiring  no  previous 
screening  nor  settling  basins,  no  large  acreage  of  laufl,  and  as 
effectually  settling  the  difficulty  of  sludge.  Although  f feces 
contain  considerably  less  organic  soluble  matter  than  urine,  yet 
owing  to  the  fact  that  they  are  composed  to  a  large  extent  of 
cellulose  and  other  materials  not  readily  broken  down  in  t!ie 
alimentary  canal  during  the  short  period  they  remain  there, 
they  will  always,  in  common  with  vegetable  matters,  ]>eeltngs, 
stalks,  paper,  rags,  etc.,  occasion  great  difficulties  in  any  system 
of  treatment  except  a  septic  tank  or  roughing  tiltt'r,  in  which  as 
we  have  seen,  they  are  easily  broken  down  by  the  bacteria. 
One  strong  reason  for  dissolving  tlie  solids  is  the  deposit  they 
form  on  the  bauks  and  in  the  slower  part^  of  the  streams.  The 
Exeter  tank  has  shown  that  ballast  or  stones  v\t&  uot  wti^ia^'^'^^^ 
ifl  the  Hist  pnrf  of  the  process,  \v\u\st  u^waxi  to\i^^w\^^^V«i^^^ 
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«tiU  commend  tbemselires  to  others*  Tl 
whether  tbe  sewage  proceeds  frora  midden 
towns.  The  average  figures  for  these,  as 
Pol  hi  tl  on  Commissioners,  show  no  very  con 
composition^  while  in  earth-closet  localities 
%vas  observed  (Frankland). 

It  seems  as  if  the  inclusion  of  solid  ex( 
the  water  used  for  their  carriage,  and  t 
much  of  the  chlorine  of  urine  soaks  into  tl 

Ftirtt  per  lOOfiOO. 


SoMi. 

OL 

Or^a 

Org.  IS. 

HH, 

Mdden  Towns  82^4 

Water- cJoBet 
TownB 72*2 

n%54 

418 

470 

2^97 
3-30 

5,43 

Bark-to-back   houses,  where   such   an 
tolerated,  by  decreasing  the  influx  of  flusl 
concentration  to  the  sewage.      Although 
large  sewers  does  not  vary  muchj  a  hot  a 
causes  a  greater  foulness  and  a  more  rapid 
circumstances,  that  modify  the  quality  or 
are  the  si?5e  of  the  flush  in  w^ater-cioseb 
public  urinals.      The  behaviour  of   urin' 
different   from   that   of   mixed    sewage, 
considered. 

In  the  case  of  manufacturing  towns  i 
that  the  large  amount  of  effluent  which  r€ 
from  dyes,  impregnated  ^vith  special  foul  c 
or  alkaline   from    chemicals    would    be 

fmrification.  The  Local  Government  B 
ate,  declined  to  sanction  schemes  for  the 
disposal  of  districts  unless  the  manufacti 
effluents  to  a  preliminary  ti^atment  befo 
the  sewers. 

Since  the  various  Public  Health  Acts  1 
tion  it  hiis  been  found  possible  and  even  re 
facturers  to  utilize  such  waste  products, 
the  North  of  England,  there  is  frequent!; 
through  this  cause. 

On  the  whole,  however^  the  effect  of  t 
greatly  e^jtajt^getu^^-d,  lu  tKe  <:jassi  of  smal 
round  factories  tW  iciiaiesk^x^  -^ii^w^Xa 
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proportions*  ami  the  effluent  must  be  treated  specially  by 
chemical  methuils  and  not  as  a  sewafjje  projien  In  lariie  towns 
these  discharges  are  usually  so  largely  dikited  that  they  eanuot 
ij  it  erf  ere  with  a  hacterial  |>rocess  wlien  ri^duly  carried  out* 

It  has  been  said  tliat  the  antiseptic  action  of  some  chemicals 
would  ari^st  the  bacterial  changes.  But  by  actual  cultures  it 
has  been  sliown  that  the  amount  of  disinfectant  required  to  kill 
or  even  inhibit  the  organisms  is  far  in  excess  of  what  can  be 
present  in  the  mixed  sewage.  For  example,  at  Yeovil,  where 
arsenic  as  sulpharsenite  of  calcium  is  derived  from  the  refuse  of 
glove-making,  I  found  that  the  maximum  (juantity  of  orpiment, 
As.^S^j  that  could  enter  the  sewers  per  week»  if  the  whole 
amount  escaped,  was  ^  c%vt>,  equal  in  120,000  gallons  of  sewage 
daily  to  ;^*i»  parts  of  As^^O.^  per  100,000,  or  *()03  per  cent,, 
whereas  Miquel  observed  that  0.0  per  eciiL  of  As^O.^  vvas 
required  to  prevent  bacterial  growth,  and  Frank  land  ami  VVard 
rt  that  it  has  little  effect  on  lower  forms  of  life, 
s  an  instance  of  an  acid  effluent,  I  found  that  a  soap  works 

Exeter  was  discharging  ^-ton  of  acid  rK|uor  daily»  Even  if 
this  contained  1  per  cent,  of  sulphuric  acid,  it  would  amount  on 
a  million  gallons  of  sewage  to  O'l  parts  per  100,00t).  But  crude 
sewage  \ms  sntKcient   alkalinity  to  neutralize   more  than  this 

ount  of  aciil,  provided  the  latter  be  not  supplied  in  sjmrts 
as  when  pouivd  direct  on  a  fitter.  I  have  already  remarked  on 
the  beneficial  mixing  and  ** smoothing"  effect  of  the  septic  tank 
on  the  great  fluctuations  that  occur  at  different  times  in  all 
varieties  of  sewage.  I  believe  that  the  same  natural  neutralisa- 
tion and  precipitation  woult!  dispose  of  most  metallic  admixtures 
such  as  iron  salts,  galvanizing  pickle,  tJcc, 

With  regard  to  tanning  refuse,  the  antiseptic  power  of  tannin 
itself  is  very  small,  and,  moreover,  it  does  not  pay  to  let  much 
of  it  escape.  At  Exeter  I  estimated  the  daily  quantity  from 
the  large  tannery  in  that  town  as  equivalent  to  that  in  six  fluid 
ounces  of  brewed  tea  per  head  of  population,  and  it  certainly 
could  liave  no  influence. 

Effluents  containing  animal  or  vegetable  matters,  either 
suspended  or  in  solution,  as  those  from  breweries,  starch 
factories,  i&c,  however  foul  and  unfit  to  be  discharged  into 
rivers,  present  no  difficulty  to  bacterial  treatment,  as  the  large 
numbers  of  the  liquefying  bacteria  wliich  they  contain  con- 
tribute to  the  efficiency  of  the  process. 

Popp  and  Becker  (Chem.  Hyg.  Inst.,  Frankfort,  1896)  found 
that  '*  liquefying  bacteria  "  were  killed  by  0'5'^/q  of  sulphuric 
acid  or  by  1°/^  of  sodium  carbonate,  an  acidity  or  alkalinity 
respectively  that  would  be  higher  than  the  ordinary  factory 
runnings,  and  would  be  brought  down  when  mixed  with  the 
whole  oi  the  sewage  to  an  nnimportant  iactot.     X^&  ^iv^  ^^sjwtsw^^ 
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I  ascertained  that  at  a  ceitain  paper  mill  351bs.  of  soda- 
were  ust'il  daily:  the  maximum  addition  to  tJie  alkalinity 
the  whole  daily^sewagc  was  0-3  parts  per  100,000  or  '0003  °/^ 

Gas  licpior  and  the  effluents  from  timber  works  often  contmi 
a  large  quantity  of  suspended  tar,  which  clogs  up  filter  beds  aii( 
presses,  and  fouls  the  eateh-pits  and  sewers.  Therefore  the] 
must  usually  be  excluded*  The  floating  tarry  film  may  possible 
suraewlmt  hinder  the  activity  of  the  upper  bacterial  layer  of  i 
septic  tank,  but  the  acjucous  liquid  itself  in  its  dilution  wouk 
not  be  likely  to  interfere  either  by  its  sulphides,  cyanides 
ammonia  or  tar-acids,  inasmuch  as  many  bacteria  generate,  am 
live  in  a  medium  impregnated  with,  ammonium  sulphide,  whili 
cyanogen  compounds  are  far  less  potsonuus  to  lower  organism* 
than  to  higlicr  animals,  and  the  strongest  of  tbe  tar  derivativu? 
are  not  bactericidal,  uiuJer  0*5  '^/q,  or  oUt*  piu'ts  per  100,000,  an 
impossible  amount  to  be  present, 

III  exceptiiioal  cases,  however,  where  intense  acidit}'  or  otl^ 
strong  admixture  cannot  be  avoided,  the  use  of  lime  aiidB 
settling  tank  would  become  necessary.  ' 

The  time  of  sojourn  for  an  aerobic  decomposition  must  vary 
with  the  age  of  the  sewage.  Many  sewages  require  very  little 
such  change,  so  that  the  preliminary  process  is  resolved  into  one 
of  settling,  and  of  ensuring  a  liquid  of  more  uniform  composition 
for  the  filter  beds.  M^here  tlie  sewers  are  steep,  and  not  more 
than  half  to  one  mile  in  length,  the  house  discharges  come  verj 
quickly  down  with  little  appreciable  alteration,  wdiereas  an  dd 
sewage  which  has  undergone  considerable  fermentation  and 
hydrolysis  by  meandering  through  a  long  old  sewer  of  some- 
what sluggish  How,  will  scarcely  require  mucli  stay  in  a  tani 
except  for  purposes  of  mixing,  and  may  almost  be  trusted  tfl 
well-aerated  filter  bed  alone,  especially  if  a  large  amount  of  frei 
ammonia  be  present  and  tbe  nitrification  be  carefully  maintained 
Where,  on  the  other  hand,  **  albuminoid  ammoin'a'*  is  pre- 
dominant, a  longer  stay  in  the  tank  and  an  encouragement  ol 
further  septic  clxange  is  desinible,  as  although  there  are  manj 
atinibic  or  facultative  bacteria  whicli  will  change  "albuminoid' 
into  *'  free  *'  (and  gases)  in  a  filter  designed  to  have  a  "  restin| 
full  period,"  it  is  better  that  this  change  should  precede  nif 
cation  in  a  separate  plant, 


1 


Laundiy  effluents  and  excessive  quantities  of  slop  water  sui 
as  emanate  from  large  institutions  are  often  troublesome  oi 
account  of  their  greasy  deposit  of  lime  soaps  which  soon  becoinc 
fetid.  If  passed  on  to  filters  the  scum  has  a  great  tendency  U 
produce  clogging  and  to  hinder  oxidation.  But  under  alkaline 
anaerobic  conditions,  such  grease  becomes  emulsified  by  admix- 
ture with  other  solids,  and  will  be  attacked  and  dissolved  a^ 
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far  as  possible  without  dilation  with  other  water,  and  with  a 
rapi<l  floWy  to  avoid  deposition  outside, 

A  question  frequently  raised  is  the  possibility  of  an  effluent 
conv'c\nng  disease  germs.  By  this  time  it  is  wel!  known  that 
fortunatjely  pathogenic  bacteria  as  a  rule  do  not  thrive  much 
below  blood  heat,  and  that  they  are  rapidly  crowded  ant  and 
destroyed  by  the  ordinary  bacteria  existing  in  coniinon  waters 
and  still  more  by  the  immense  numbers  present  in  sewage*  I 
need  hardly  refer  to  the  fact  that  the  typhoid  bacillus  has  only 
in  rare  cases  been  found  even  in  waters  and  sewages  to  wiiich  it 
must  obviously  have  penetrated.  This  disappearance  is  clearly 
explained  by  some  experiments  of  Dr.  Sims  Woodheiid  at 
Exeter,  when  he  found  that  crude  sewages  eontiiiniug  about 
half  a  niilliun  organisms  per  cubic  centimetre,  when  inoculated 
into  tlie  filtered  effluent  of  a  septic  tank  developed  more  than  a 
1000  millions  in  five  days,  thus  overwhehning  any  pathogenic 
bacteria  that  might  be  present.  In  the  same  Local  Government 
Board  enquiry  l)r.  Pickard  specially  investigated  the  typhoid 
microbe,  witli  reference  to  the  action  on  it  of  crude  sewage,  and 
to  the  effect  of  a  filter  bed  on  those  germs  wdiich  had  survived 
a  short  exposure.  He  concluded  that  the  sewage  itself  even 
when  sterilised  **  was  not  only  a  bad  food,  but  an  actual  poison  ** 
to  these  bacteria,  that  in  the  septic  tank  they  suffered  a  rapid 
destruction,  and  that  the  filter  beds  effect  a  further  biological 
elimination,  **so  that  there  is  no  chance  whatever  of  the  filtered 
eiHuent  causing  typhoid  fever  if  passed  into  the  river." 

Stromf  Sfiivaifes^  smaller  in  volume  but  more  concentrated  in 
organic  matter,  re(|uire  speciid  consideration  and  sonietiines  a 
separate  treatment.  If  admitted  untreated  into  minor  water 
courses,  the  local  pollution  is  evident  and  will  give  rise  to  legal 
troubles.  Among  natural  efflueuts  that  are  exceptional  in 
concentration,  those  from  moors  and  bogs  are  frequently 
strongly  brown  in  colour  and  devoid  of  dissolved  oxygen ;  the 
humous  matters  being  singularly  stable  have  occasioned, 
esjiecially  in  America,  serious  difflculties  in  all  systems  of 
sewage  filtration  by  rendering  the  effluent  coloui'ed,  and 
increasing  the  *^  oxygen  consumed "  figure,  and  possibly  the 
"  albuminoid  ammonia,"  which  are  relied  on  in  judging  from 
arbitrary  standards,  A  chemical  treatment  with  lime^  or  lime 
with  ahmiinium  or  ferric  salts,  is  found  to  furnish  a  clean, 
colourless,  and  i>articular]y  pore  effluent,  wdiich  in  this  cas6 
w^ould  actually  have  its  value  as  a  drinking  w^ater. 

Un  the  other  hand  an  effluent  from  works  or  large  institutions, 
the  flow  from  a  collection  of  houses  on  the  midclen  or  earth- 
closet  system,  or  the  runnings  from  farmyards,  piggeries,  and 
ditches  of  highly  manured  land,  will  often  by  the  odour  and 
yellow  coloration  sliovv  that  the  maincott§ti\.ue\i\.\sx^Q.^^>axvxv^* 


foreitlier  predptt«liofi  iir 
'  if  mny  kic^L  or  emea  for  pUeiif 
the  hrdrolrsis  «f  urea  into 
Wrn  fleeted  by  oq^uakms,  Tlie 
bt  io  ImfM  mth  acumcmia  that  it  will  uot 
li  iU  tendency  in  fad  ^rili  be  to 
fii^te  antl  nitrogen  or 
mud  i»  liifmgii  all  mtaMdT  filtrmticiQ  t^o^h 
I  yoROi  tBftteritb.  For  m  ftrocig  or  urtocios  sewage  of  tnis 
[JMcriptfcm,  a  iirpfimniafT  dielciitirin  ttntil  fertttentation  is  cciin- 
L'yMtd  ti  obrkm^k  i^i$«iitial  before  bctog  SlulM  with  iiatnniUv 
'  okVpsiMited  vaKor  aa  when  dischmrg^  tfitu  m  river,  or  before 
'  WiQg  winftleil  to  ft  mtrifyifig  filter^  and  in  thb  latter  case 
villiotti  ffi^cial  ptTcantioiB  ths  nitrificatiiitn  maj  be  sW  ukI 
ineonpltte. 

It  is  «bo  EDtpartBiil  to  r^tDcmben  ai^  p>mt4.*d  oat  in  a  fonuet 

|ia{i4rr  (Joartu  Sdc.  Arts,  Dec  ll^lli,  1^4 1),  that  the  changes  in 

I  th«  tnliifa]  mtificaatxNi  of  s^^^^^  t^  taor^  to  the  produrtioa 

of  Kiifii^t  titan  cif  A ifftsei^.     For  the  gnmp  of  tmn^foriBatioas 

working  to  thti  eml^  I  use  tbe  term — 

Ailrami/iriitHim^  bnplTin^  the  production  of  nitrit^^  and  ^^ 
nitfogi^ti  and  lU  lower  ojtides  bj  partml  o»hition«  as  distinguished 
from  the  »praid  nnliictioD  of  nitrates  caUed  *^  denitridcationi 
wittefa  was  proired  bj  GaTon  and  Oupetit  to  be  ^a  ferminUtioa 
mtolwmg  mteci  hnming  op  of  the  organic  carboti  at  tbe  eipi^^^ 
of  the  m^jpn  of  a  mitinte.**  NitroiEficatioa  b  not  neark  so 
delicate  a  pn:tcv5i  or  s**  difficult  v*  initiate  or  crmtrol  ;is  nitrifiL^' 
tion,  whicJ)  it  seems  to  invariably  precede.  It  occurs  best  m 
the  presence  of  diffused  light  and  of  a  moderate  amount  of  air, 
and  is  quite  consistent  with  the  growth  of  large  numbers  of 
green  or  brown  alga?  which  are  at  the  same  time  engaged 
in  reducing  any  nitrates  present.  The  following  experiments 
show  some  of  the  conditions  of  the  changes. 

Experiment  1. — Nine  volumes  of  a  tank  effluent  free  from 
nitrate  or  nitrite  were  mixed  with  1  volume  of  a  coke  breeze 
filtrate  containing  4*34  parts  per  100,000  of  nitric  nitrogen  (no 
nitrite),  sealed  in  a  flask  without  air,  and  kept  for  five  days  in  a 
dark  clianiber  at  150^  C.     By  this  time  the  whole  of  the  nitric 
nitrogen,  amounting  to  0434  parts  in  the  mixture,  had  dis- 
ap|)eared,   without  formafion   of  either  nitrite  or  free  nitrogen. 
The   same    liquid    afterwards   in    a    vessel    partially   full   and 
exposed  to  light  yielded  nitrites  in  abundance. 

Ejcperiinent  2. — A  strongly  urinous  effluent  to  which  potassium 
nitrate  had  been  added  in  the  proportion  of  10  parts  per  100,000 
was  seeded  with  the  organisms  (collected  by  a  Pasteur  filter) 
from  a  coke-bree7.e  filter,  and  kept  in  the  dark  at  room  tem- 
perature \\\  \iolW^^  Yv^2it\^^  l\3N\.     ki\feT  \4  days  the  liquid  was 
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turbid  and  had  a  sweetish  urinous  odour :  a  partial  vacuum  had 
been  produced,  as  air  entered  freely  on  easing  the  stopper.  The 
composition  before  and  after  was  in  parts  per  100,000 : — 


Nitric 
N. 

NitronB 

N. 

Free 
NHg 

Org. 

N. 

Loss  of 
Nin 
other 
forma. 

Physical  Characters. 

At  oommencement .. 
After  14  days 

10 
706 

0 
1-77 

8-0 
7-5 

2-89 
2-38 

117 

Yellow,  turbid. 
As  above,  odourless. 

In  one  day  the  formation  of  nitrite  from  nitrate  in  the  dark 
was  found  to  be  equal  to  0*21  parts  of  nitrous  N.  per  100,000. 

Experiment  3. — A  urinous  effluent  similar  to  the  above 
preserved  in  a  closed  bottle  containing  air  in  diffused  daylight. 
Analyses : — 


01. 

Nitric 

N. 

Nitrons 

N. 

Free 
NHj 

^N-:^- 

Loss  of 

N. 

Physical  Characters. 

Origioal 

After  67  days 

23-6 
23-6 

None. 
Trace. 

Trace. 

1-87 

35-0 
34-5 

6-17 
3-30 

10 

Yellow-brown,  turbid, 
odour  very  foul, 
urinous. 

Much  less  colour,  deep 
brown  flaky  sedi- 
ment, slight  musty 
odour. 

At  first  a  white  bacterial  scum  formed,  but  later  sank  witli 
the  sediment.     No  alga^  were  visible. 

Experiment  4. — ^The  result  of  the  last  experiment  was  diluted 
with  four  times  its  volume  of  tap-water,  containing  7  cc.  of  free 
oxygen  per  litre  and  0*2  parts  per  100,000  of  nitric  nitrogen, 
and  preserved  in  the  light  in  a  half-full  bottle.  In  five  days  it 
was  clear,  inodorous  and  nearly  colourless  and  had  only  a  very 
slight  deposit  in  which  green  algae  had  made  their  appearance. 
But  the  nitrosifying  change  was  still  prominent :  the  nitrous  N 
had  increased  to  3*375  parts,  calculated  on  the  original,  while 
the  nitric  N  in  the  mixture  was  '091,  so  that  nitrate  had 
actually  been  reduced.  After  this  the  nitrifying  organism  seems 
to  have  become  predominant,  as  in  fourteen  days  the  liquid 
contained  3*06  parts  per  100,000  of  nitrogen  as  nitrate,  and 
only  traces  of  nitrite  and  of  free  ammonia,  the  green  alga 
(apparently  protococcus  viridis)  being  luxuriant,  ana  the  water 
clear,  nearly  colourless  and  almost  (fevoid  of  dissolved  organic 
matter. 

These  experiments  explain  the  causes  of  failure  noticed  when 
attempts  have  been  made  to  deal  with  raw  sewage  by  bacterial 
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withtnit  due  proTiskni  for  aDowing  tbe  changes  to  taie 
pfaeo  in  trnttmU  sequence. 

Thf  amount  of  oxx^n  required  for  the  processes  of  nitrifici- 
tirm  mud  nitn^ificatioo  is  shown  in  the  following  table:— 


0«>  a?<Miais  at  yjlracan  t«)alr*i:  — 

fw,»«— 

On— w«« 

ss^ 

littwof 

Alf, 

LltPOTOf  OxjHO- 

7e&|M-ll«it 

V 

M6 
IT 

MT 

IM 

4-0 

28» 

17l> 

So  that  to  nitrify  in  an  efflnent  6ve  parts  of  nitro^  R^ 
IQQ1O0O  (I  pamrae  in  tU  litres)  will  demand  about  halF  ** 
mlvBie  of  air,  or  abcnt  fifteen  volumes  of  fully  aenit<?d  waa  *^ 
Thm  explains  thi*  compairative  failure  and  frequent  collaps-^  ^ 
filter  beds  in  large  ma$§es,  especially  if  the  fluid  is  a  rawsew^^ 
or  a  meraly  actveiiecl  or  predpttated  eiUnent  without  prelimim^ 
hTdfulrtio  dban^e^  as  with  emery  100»0(H*  gallons  of  seisr^ 
about  &0i»O0O  f^lkfis  of  air  mmrt  oe  oonttnuously  supplied. 

CoQiriTaocea  lil^e  fountainai  €ae<»des,  and  weirs  can  91 
rabe  the  dissolved  oxvgen  to  the  satunition  point  of  about  1 
per  htne ;  although  tisefiii,  if  simple,  like  the  aerator  at  Exel 
they  are  quite  inadequate. 

The  mo!?i  rapid  nitrification  that  I  have  seen  occurs  in  ^^^^ 
tiitrifying  trays  of  Scott-Moncrieff,  using  the  effluent  floir^a-*^*^ 
from  his  special  form  of  upward  roughing  filter  in  which  ^fc"** 
auaenibie  change  tnkes  place.     The  plant  in  use  at  Ashtead    ^*^ 
31  house  sicwage  of  sttrong  character  consists  of  nine  perfora'*^^ 
shallow  trays  of  ca^t  iron  containing  coke,  supported  vertic^p-  ^ 
over  one  another  at  aKint  three  inches  apart^     It  requin?s  0^^ -^ 
about   eitrht    minutes  fur  the  liquid   to  pass  through  all  •^'^'^ 
trays.     In  tlie  eiirly  part  of  this  year  I  coUected  samples  fr^^^. 
live   diflFt*n  lit  tmvs  and  obtained  the  results  indicated  in  t:^-^^ 
iinnexecl  cnrve,^  (see  Diagrams  L  and  XL,  p.  697),  on  whicl^^' 
may  olTtr  the  following  remarks.  ^^ 

1 ,  The  nitrate  has  developed  with  extraordinary  rapidity  ai     ^ 
to  an  extent  that  exceeds  any  other  process  known  to  me, 

2,  The  nitrctsiticatian  is  much  less  marked  i  it  rapidly  reache^^^ 
a  maximnni  and  then  declines. 

3,  The  free  sun  men  la  has  been  almost  completely  oxidised  ^ 
at  the  same  time  the  original  yellowish  colour,  olack  suspended ' 
matter,  and  scwagt*  odtmr  has  disapi>eared- 

In  the  following  table  I  give  the  other  figures  for  the  first 
and  last  stages. 


Jan.  astb— OrigimJ 

lA»ttrsy  ... 

Wb.  8tk-Origiziftl - 

Lftsttny  ... 


Thus  the  organic  matter  has  been  very  greatly  reduced  for  io 
brief  a  time  or  cootact.  The  effluent  is  now  in  a  state  of  rapid 
natural  purification  by  means  of  its  **  available  oxTgenT'"*  a  term 
I  some  time  ago  proposed  for  effluents  rich  in  nitrates,  Wie 
know  by  the  researches  of  Wainngton,  Munro,  AdeiieT»  Gairtifi 
nd  Dunetit,  and  otliers,  that  the  oxygen  of  a  nitrate  is  aiaihlife 
[>r  the  burning  up  of  organic  m&ti^Tj provided  it  has  bem proptrfy 
jenntnted^  as  this  has  been.  In  my  o\^ti  experiments  I  IncPe 
found  that  the  large  loss  of  nitrogen  so  often  noticed  waa  A0t 
accounted  for  by  nitrous  acid,  jimmonia,  nor  by  mtnipen  na. 
Gayon  and  others  have  observed  the  production  of  nitroas  oxides 
which  being  soluble  is  not  evolved,  and  has  no  doabt  been  over- 
looked by  many  observ^ers.  Therefore,  to  be  on  tbie  nfe  ade,  I 
have  allowed  4  atoms  of  "useful  oxygen"  to  einery^  2  ffiiO^, 
i.e.,  N^O^  to  N^O.  Deducting  from  thb  the  **' 
consumed  figure,  as  repiTsenting  the  organic 
are  fairly  easy  of  destruction,  I  call  the  snrpltii 
oxygen,"  ready  to  be  drawn  on  to  complete  tfae 
In  the  above  case  the  quantity  is  obviously  far 
would  be  supplied  by  any  process  of  mere  ; 
an  effluent  could  be  easily  '*  finished"  by  a 
without  fouling  the  latter,  or  could  be  beneficially  i|i^ftJ  ta  m  I 
small  area  of  land,  or  niixed  with  a  river  of  modenie ' 
not  only  without  pollution,  but  possibly  with  an 
to  the  stream. 

I  have  hardly  alluded  to  chemical  pun/teaHomm  MB  I 
fre«^uently  concurred  in  the  opinion  wjiicli  is  ni{ttdhr 
ground  that  the  use  of  chemicals  is  commonly  a  mMtalie,  fWJ 
example,  in  the  recent  Manchester  report  on  sewagt;  treatiiRflrt,  | 
it  is  stated  that  sewages  at  Oldham  and  Swinton  ;  '  '-'^^tp*-] 

ment  by  ferrous  sulphate  and  lime,  failed  to  nit^  'It' 

cinder  filters.     The  result  may  be  ei|ilaaned   ' 
not  only  does  chemical  j precipitation  remoi'e  h.  ^ 

centage  of  the  useful  bacteria  preseot  la  aewagt^  and  th^^ur*.- 
hinders  the  hydroljtic  cliange  which  mart  precede  nitrificatiuti 
in  the  filters,  but  also  that  the  ferrous  hydnite  funned,  retmt^*^  < 
the  whole  of  the  dissohred  oxjgen  from  the  &e\\ , 
before  it  neaebeB  the  filter^*  where  the  majtii* 
free  oxygen  k  ohviow^r  desired. 

f^&r  di$eu$m<m  or  this  pap€r  «ee  page  1 V*  .\ 
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**  The  Btofytii  of  Smmge^''  %  W,  D,^6bTT-MoNcSir!r 

(MBlTBEtL) 

AXkTSOIHM  I  have  be«?n  actively  engaged  in  the  solution  of  tb 
sewage  proUem,  u|Jon  purely  biological  lines*  since  1891,  Ihav^ 
hitherto  refrained  from  reading  a  paper  oa  tlie  subject  because, 
until  quite  recently,  there  has  been  a  lack  of  facts  nei?iessarv  to 
the  formation  of  definite  scientific  conclusions. 

My  apology  for  ri?ading  a  short  paper  now,  is  that  wittiiH  tiie 
last  tH'elve  months  I  have  not  only  been  able  to  reach  somel:ljiQJ| 
nearly  approaching  to  finality  in  the  results  obtaine^i  but  ti 
devise  a  method  of  obtaining  them  which  throws  the  wWe 
process  ojMen  t^  examination  in  detail  at  any  required  nuDiber 
of  stages. 

The  staAe  of  kiiowle<!|^  at  the  time  I  commenced  to  Biat^ 
experiments  in  1S*H,  may  be  judged  from  the  fact  that  tk 
apparatus  which  is  now  spoken  of  as  the  first  in  EagkiMl  t» 
have   proved   the  capacity  of  mici-o-organisms   to  thrciiv  the 
organic  matter  of  sewage  into  solution  and  produce  nitrates  ia 
the  effluent  was  referred  to  at  that  time  by  a  high  authof^^T 
as  de|)endent  wholly  upon   mechanical  causes  for  the  rt^"^. 
obtainetL    I  refer  to  the  iX3ughing  filter  at  the  higli-level  outt^- 
at  Wimbledon,    I  mention  this  not  with  any  desire  to  eo  i^, 
the  general  history  of  the  subject,  but  to  show  that  defi'^^r' 
information  is  of  very  reeent  date;  and  it  is  hardly  necessary  ^^ 
tidiX  that  a  nebulous  condition  of  knowledge  often  gives  ris*^^  *^ 
inaccurate  statements,  not  to  speak  of  still  more  nebulous  cli'«-*'*' 
I  J  to  originality. 

The  worlciug  hyixjthesis  of  the  advocates  for  the  purifica't  ^"^ 
of  sewage  by  biolysis  is  based  upon  a  belief  that  the  effete  ^* 
stances  contained  in  sewage  are  within  the  capacity  of  nat  * 
to  deal  with  unaided  by  the  use  of   chemicals,      treeing  t^ 
Nature  does  carry  out  the  work  of  purification  sooner  or  1^^ 
without  any  assistance  from  man,  ana  that,  as  a  matter  of  f,^^ 
no  great  accumulations  of  inert  effete  Bubstanees  exist  at     ^ 
the  hy[>othesis  may  be  regarded  as  a  truism,  and  the  probM^ 
really  resolves  it^self  into  the  discovery  of  methods   by  wh--^ 
Nature  can  be  so  aided  in  the  case  of  sewage  that  it  can 
purified  on   the   largest   scale   at  a   reasonable   costj  withc^ 
creating  a  nuisance  and  without  the  use  of  chemicals*     Thi^^ 
what  has  to  be  proved,  not  as  a  laboratory  experiment^  but 
an  available  and  practical  process. 

I  have  made  use  of  the  term  ^'  Biolysis  *'  because  the  decoi^ 
positions  which  occur  in  the  conversion  of  foml  into  its  origii^ 
elements  are  wot  4ufi  t<a  Xs'bl^WxxA  T^jTo^es^^s  only^  but  to  chang^ 
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which  take  place  in  the  digestive  organs  as  well.  In  dealing 
with  sewage  the  advocates  of  purely  natural  methods  contend 
that  after  the  changes  which  have  taken  place  in  the  digestive 
organs,  or  even  without  them,  bacteria  are  capable  of  com- 
pleting the  work  of  purification. 

Now  supposing  there  were  no  apparatus  in  existence  to  show 
that  this  is  true,  there  are,  nevertheless,  certain  facts  available 
for  forming  a  judgment  as  to  the  conditions  which  such  an 
apparatus  would  have  to  comply  with  in  order  to  obtain  the 
best  results.  These  facts  may  be  arranged  in  the  following 
sequence : — 

1.  The  process  of  purification  by  biolysis  is  not  instantaneous 
but  gradual. 

2.  Dividing  it  into  any  convenient  number  of  stages  or 
periods,  each  of  these  must  represent  a  diflferent  character  of 
food  supply. 

3.  No  one  kind  of  organism  is  capable  of  flourishing  in  all 
the  different  media  or  stages  equally  well. 

It  follows  that  each  stage  should  occur  regularly  if  each 
differentiated  group  of  organisms  is  to  work  to  the  best  advan- 


tage. 
Wc 


Torking  upon  these  data,  the  conditions  theoretically  most 
favourable  would  be  first  to  sterilise  the  sewage,  then  subject  it 
to  a  special  cultivation  of  organisms  best  suited  to  throw  the 
organic  matter  into  solution,  then  when  these  had  performed 
the  maximum  amount  of  work  sterilise  again,  subject  it  to 
another  special  cultivation  of  organisms  and  so  on.  If  this  were 
done  we  know  that  the  organisms  employed  in  the  last  stage 
^ould  be  incapable  of  flourishing  in  the  conditions  favourable 
to  the  first  stage  and  vice  versa.  This  fact  I  have  been  able  to 
prove  by  the  very  simple  experiment  of  disarranging  the  various 
stages  of  nitrification — placing  the  seventh  in  the  place  of  the 
second,  the  second  in  the  place  of  the  seventh  and  so  on.  Now, 
although  the  process  of  repeated  sterilisations  with  different 
cultivations  between  each  is  not  practicable,  it  was  very  impor- 
tant to  keep  these  theoretical  conditions  clearly  in  one's  mind, 
because  it  was  obvious  that  the  principle  would  have  to  be 
realised  in  practice  if  the  best  results  were  to  be  obtained. 

It  had  long  been  observed  in  the  chemical  treatment  of 
sewage  that  there  were  greater  difficulties  in  carrying  out  the 
process  of  purification  after  suspended  matters  had  oeen  dis- 
posed of  than  occurred  in  their  removal. 

Sir  Edward  Frankland  in  a  summary  of  the  work  done  in 
the  laboratory  of  the  Royal  Commission  on  Rivers  Pollution 
says :  "  All  classes  of  processes  are  to  a  great  extent  successful 
in  removing  polluting  organic  matter  in  suspension but 
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no  the  &ice  nf  i£  tu  be  opposed  t»  aO  tlie  pc^vmHiiig  h&h 
it  «vflnd  te  ^d  to  tho  AficalQf  of  di^Img  with  wbil 
^     *  to  h«  the  moA  dMinh  pan  of  tbe 
list  tht  ^Mitfoa  allQfetlii^  1e]#» 
warn  wfmm  tihi  «BM«il  «f  lb  «qpai^  ttatta-  m  lohlioo  but  upon 
Hi  iat/bMBi^  anil  tagcitptiMily  t»  fiotlii^  and  mpid  cbangt^  i^ 
tli^  difeetioii  of  eoopbte  nraefaEiaiiOn^  and  we  also  kiio«f  tM 
this  cooftitkiR  of  uv^tlitj  can  be  moicb  more  easQ^  pradiiceii     j 
bf  haJjiii  ihmm  W  aor  aftifici^  cfaotteal  mmms^  'As  Ut  tbe    i 
rvliitiTp  iliffictiltT  betwet'n  th^  fint  and  second  stai^es  iif  tN 
-  in*licated  by  Dr.  FraokJaad  and  rer^"  genenilly  accepte*!* 
viiient  cbat  S  ibe  proce^  of  tbroiriii^  the  matters  ii# 
soiotioa   by  a  bacterml    fermentatkio  prndaced  the  iiecessaif 
amuant  of  io^tatilit^-  ivqaire«i  for  a  further  natiiral  priKressof 
mineralL§ati<*ii.  th*?  pnjbkin  would   be   solvtjd    if   this    process 
o>aIil  b**  cH>mpleted,  and  it  would  follow  that  there  would  be  no 
sludge,  and  that  the  efflaent  would  be  a  t beoretically  perfect 
fertii  ismg  medium  with  all  the  original  nrganic  matter  decom- 
pCK^eil  into  the  foroi  nio&t  readily  a^icnilated  by  plants.     All  the 
experience  obtained  from  my  earlier  experiments  went  to  show 
that  the  process  of  throwing  the  organic  matter  into  solution 
was  e^en  more  easily  carried  out  than  that  of  getting  rid  of  tlie 
suspended  matters  referretl  to  by  Sir  Eldward  Fraukland,  and 
the  apparatus  I  hare  used  is  shown  on  Diagram  I.,  Fiij,  I  (see 
pa^  iVJl)  beinfT  a  plan;  Fi^-  2  a  longitudinal,  and  ri^*  3  a 
transverse,  section  of  w  hat  ha^  been  generally  called  a  **  Culti- 
vation "  tank-     The  following  is  a  description  of  the  fir^t  ap- 
paratus of  this  kind,  which  was  constructed  in  1*'591  and  is  still 
iu  use.     It  is  about  2^  feet  wide,  lU  feet  in  length,  and  about  3 
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feet  deep  at  the  deepest  part.  The  entire  sewage  discharges  and 
waste  waters  from  a  household  of  ten  to  twelve  persons,  with  the 
exception  of  the  grease,  which  is  held  back  as  far  as  possible  by 
a  OTease  trap,  finds  its  way  into  one  end  of  this  tank  at  the 
point  CC.  The  liquid  portion  rises  through  a  perforated  gra- 
ting E,  and  then  through  a  layer  of  flints  till  it  reaches  the  level 
of  the  outflow  pipe  JJ,  which  is  about  2  inches  below  the  level 
of  the  invert  of  the  drain  AA.  The  depth  of  the  filtering 
material  is  only  about  14  inches. 

The  invariable  results  obtained  from  several  installations  of 
this  apparatus  proved  that  practically  complete  liquefaction  of 
the  organic  matter  could  be  obtained  witnout  trouble  of  any 
kindy  and  that  the  amount  of  organic  sludge  was  a  negligable 
<}uantity.  Where  there  was  inorganic  detritus  it  had  or  course 
to  be  provided  for  by  deposition  in  the  ordinary  way  in  a  sump 
or  catchpit.  It  remained  to  be  found  out  whether  or  not  the 
breaking  up  of  the  organic  matter  which  occurred  in  the 
**  Cultivation  *'  tank  was  carried  sufficiently  far  to  insure  its 
complete  mineralisation  under  natural  conditions  by  some  con- 
venient and  inexpensive  apparatus,  and  this  part  of  the  problem 
I  found  to  be  the  most  difficult.  Several  proofs  of  the  sufficiency 
of  the  breaking  up  process  were  soon  available.  When  dis- 
charging the  effluent  from  a  "  Cultivation  "  tank  into  a  stream 
of  relative  greater  volume,  I  found  that  no  perceptible  pollution 
occurred,  but  that  there  was  a  fall  in  the  quantity  of  free  and 
albuminoid  ammonia  out  of  all  proportion  to  the  amount  of 
dilution. 

It  will  be  noticed  from  the  following  analysis  that  the  ratio 
of  dilution  could  be  closely  estimated  by  the  chlorine  content 
of  the  effluent  and  that  of  the  stream,  and  while  the  dilution 
was  about  as  3  to  1,  the  fall  in  the  quantity  of  albuminoid 
ammonia  was  from  '25  to  '035,  or  about  as  7  to  1,  and  the  free 
ammonia  as  about  20  to  1.  This  proved  beyond  doubt  that 
the  organic  matter  contained  in  the  effluent  from  the  '*  Culti- 
vation tank  was  capable  of  being  rapidly  oxidized  in  the 
stream,  and  from  this  I  argued  that  if  channels  could  be 
provided  with  the  same  amount  of  dilution,  they  would  be  all 
that  was  necessary  to  give  similar  results.*  The  chemists 
however  insisted  upon  judging  the  process  from  the  analysis  of 
the  effluent  as  it  escaped  from  the  "  Cultivation  "  tanks.  The 
argument  about  the  instability  of  the  organic  matter  was  never 

*  The  method  of  treatiDg  sewage  by  dilution  only  has  been  seriously 
considered  both  in  i4ermany  and  the  United  States,  and  it  is  now  being  used 
for  dealing  with  the  sewage  of  Ciiicago ;  but  no  notice  seems  to  have  been 
taken  of  the  important  element  of  instability  of  the  organic  matter  produced 
by  previous  bacterial  fermentation. 


This  imjviv^tHl  me  inotx*  than  ever  with  tlie  necessity  (or 
proTTiiliiii^  raorv  highly  oxidising  coiiditioiiSj  and  also  for  sepa- 
mtiiiir  if  |x>?*ible  the  vurioiis  st;iijes  of  the  process  into  tliifer^n- 
tiate^l  iHilonies  of  nitrifying  organisms;  as  ah^eady  referred  to. 
AetH?jvtii\g  the  analysis  of  the  dilnted  efHnent  as  a  proof  that 
the  first  stiige  of  anaerobic  fei*mentation  was  sufficient  to  pra- 
duiv  the  iXHjuitvd  amount  of  ifistahility  in  the  organic  content 
of  the  eftlnent,  it  was  evident  that    in   sewage  containing  a 
e^rtain  amount  of  free  oxyg&n  the  fir^t  changes  that  occurred 
won  Id  Ih'  aeroljic  in  character,  and  even  when  all   available 
oxygi*n  w.t^  absent^  this  fact  only  showed  that  it  had  been  nsed 
np  and  that  some  organic  change  had  oceniTi-d  as  a  consequence. 

The  process  a^  a  whole  nmst  then  consist  of  several  stagey  in 
the  Hi-st  t*f  which  the  available  oxygen  will  be  used  np  by 
aeri^bic  organisms,  and  the  second  Mould  depend  niK>n  the 
action  of  anaerobic  orgiinisms  with  liquif act  ions  of  the  organic 
matter,  and  a  conversion  of  its  nitn:>genons  constituents  into 
nitrogen  as  free  ammonia  \vitli  other  changes  due  to  the  fer- 
mentative conditions. 
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The  case  could  therefore  be  stated  in  another  way;  and  the 
necessary  sequence  would  be  first  that  favourable  conditions 
should  be  provided  by  well  ventilated  and  self -cleansing  sewers 
for  the  work  of  a  mixed  group  of  aerobic  organisms,  that  the 
conditions  should  then  be  reversed  becoming  unfavourable  to 
the  aerobic  and  favourable  to  the  anaerobic  organisms,  and  that 
the  conditions  should  again  be  reversed,  being  unfavourable  to 
the  anaerobic  organisms  and  highly  favourable  to  differen- 
tiated colonies  of  nitrifying  organisms  which  are  best  suited  to 
carry  on  and  complete  the  final  mineralisation  of  the  organic 
matter  by  converting  the  free  ammonia  into  nitrogen  as  nitric 
acid. 

Presuming  that  the  *'  cultivation  "  tank  as  above  described 
was  a  satisfactory  method  of  carrying  out  the  first  two  stages,  I 
give  a  typical  analysis  of  the  effluent  obtained  from  it  and  will 
then  go  on  to  describe  the  very  simple  apparatus  which  embodies 
the  third  part  of  the  process  which  again  is  subdivided  into  any 
required  number  of  stages  according  to  the  standard  of  purifica- 
tion to  be  maintained.  This  analysis  is  shewn  on  the  first  line 
of  the  table  on  page  706,  which  gives  analyses  of  the  changes 
which  occur  during  the  process  of  nitrification. 

The  original  apparatus  was  arranged  as  follows.  I  constructed 
nine  wooden  boxes  with  perforated  bottoms,  each  of  them  two 
feet  long  bv  seven  inches  wide  by  seven  inches  deep,  an  allow- 
ance of  half  an  inch  on  each  side  being  made,  so  that  each 
box  had  an  effective  area  of  one  square  foot  through  which  the 
effluent  passed.  These  boxes  I  placed  one  above  the  other  upon 
a  framework  and  filled  each  of  them  to  a  depth  of  six  inches  with 
coke,  broken  so  as  to  pass  through  a  ring  one  inch  diameter. 
Over  the  uppermost  box  I  fixed  two  small  tilting  V-shaped 
trays,  which  automatically  discharged  their  contents  when  the 
liquid  reached  a  level  that  upset  their  equilibrium,  as  they  were 
hung  upon  small  trunnions  fixed  at  the  proper  point  to  effect 
this  movement  working  upon  supports  fixed  to  the  ends  of  the 
highest  box.  Over  this  column  of  boxes  a  large  tank  was  fixed 
into  which  the  effluent  was  pumped  after  it  came  through  the 
**  cultivation  "  tank.  The  flow  of  the  effluent  was  so  regulated 
and  measured  that  an  estimate  could  at  any  moment  be  made 
of  the  rate  in  terms  of  gallons  per  acre  per  24  hours.  Between 
each  of  the  boxes  there  was  an  air  space  of  about  two  inches, 
and  a  receptacle  was  provided  at  the  bottom  which  held  about 
twelve  hours'  flow.  By  placing  shallow  dishes  between  the 
boxes,  samples  could  be  taken  simultaneously  and  a  complete 
set  of  analyses  of  the  whole  series  of  changes  could  be  made 
consecutively.  The  arrangement  of  the  trays  is  shewn  on 
Diagrams  iV.  and  VIL,  Figs.  4,  5,  and  6,  also  Diagrams  V. 
and  VL,  page  697. 
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The  apparatas  was  set  to  work  on  the  25th  of  October,  1897, 
and  kept  constantly  working  both  night  and  day  for  about  three 
months,  this  lengthy  trial  being  made  with  the  object  of  dis- 
covering if  there  was  any  tendency  to  clogging  of  the  material 
m  the  boxes ;  everything  being  perfectly  free  from  accumula- 
tions and  the  effluent  running  at  the  rate  of  a  little  over 
1,000,000  gallons  per  acre  during  the  whole  period.  Dr.  Rideal 
made  a  series  of  analyses  which  are  shewn  in  the  table.* 

The  most  interesting  result  of  the  experiments  is  the  rapid 
conversion  of  the  nitrogen  compounds  into  nitrogen  as  nitric  acid, 
•nd  a  high  figure  has  been  maintained  throughout,  varying  from 
seven  to  about  nine  parts  per  100,000.    The  conversion  from  the 
first  line  of  results  to  the  bottom  line,  which  gives  an  analysis 
of  the  effluent  from  the  ninth  tray,  occurs  in  something  under  ten 
piinutes,  showing  the  extraordinary  rapidity  with  which  mineral- 
isation occurs  when  the  conditions  are  favourable.     By  trans- 
posmg  the  trays  so  as  to  upset  the  natural  survival  of  organisms 
in  the  sequence  the  whole  process  was  ari'ested,  a  high  coloured 
*xid  inferior  effluent  being  the  immediate  result,  and  one  or  two 
^ys  were  required  to  re-establish  the  conditions  which  had 
*>een  disturbed. 

It  occurred  to  me  that  that  the  arrangement  as  described 
^oald  be  used  to  obtain  graphic  illustrations  of  the  changes  as 
they  took  place,  and  the  nitrogen  lines  are  shown  upon  Diagram 
X,  p.  697.  All  the  other  changes  can  be  graphically  shown  in 
^  similar  manner,  and  when  these  are  superimposed  one  upon 
the  other  a  complete  view  is  obtained  of  how  they  are  related 
"to  each  other.  The  lines  of  increase  crossing  the  lines  of  de- 
f^rease  afford  a  practically  perfect  method  of  obtaining  informa- 
tion as  to  what  is  going  on,  and  a  curious  setting  back  of  the 
lines  of  increase  with  a  corresponding  change  in  the  line  of 
oxygen  consumed  in  the  case  of  the  5th  Colony  pointed  to  a 
critical  state  of  the  biological  conditions  at  that  part  of  the 
process ;  this  is  shown  upon  Diagram  No.  III.,  page  697. 

It  is  a  subject  of  great  regret  to  me  that  a  large  installation 
at  Caterham  dealing  with  the  entire  discharge  from  the  barracks 
has  not  been  completed  in  time  to  allow  of  the  results  being 
brought  into  this  paper.  These  I  hope  will  soon  be  made 
pubhc. 

What  appears  to  be  certain  is  that  full  information  can  now 
be  obtained  both  chemically  and  bacteriologically  as  to  what 
actually  goes  on  during  the  whole  process  of  nitrification.  I 
should  aod  that  I  have  made  provision  for  discovering  if  possible 

*  The  amount  of  albuminoid  ammonia  in  the  6th  to  the  9th  trays  no  doubt 
aiOBe  from  some  disturbance  of  the  filtering  material  in  taking  samples. 
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the  fxiiut  to  which  the*  anaerobic  changes  shouH  be  carried  mi 
bejotbd  which  they  ou^ht  to  be  arrested.  Estimation  W  epop 
appeared  to  me  to  be  the  only  way  of  8Lrri\iiig  at  any  ccrtaiiity 
with  rcnnl  to  this  importaDt  element  in  the  process.  Witi 
tlik  emTiu  view  1  have  constructed  a  closed  chamber  in  whieli 
Hm  mnaSsr^ic  conditions  are  greatly  intensified  by  means  of 
inserted  j^lajsed  earthenware  vessels  piled  up  iuside  the  chamber. 
Am  eaich  of  these  forms  a  separate  cell  in  which  the  ga^^  rf 
d«CiO>mf)o$it}on  aeeumidate,  and  as  the^e  numbering  over  5tH)  m 
placed  in  the  body  of  the  liquid,  and  as  arrangement  art  a\m 
maile  for  discharging  the  eJluent  at  various  stages  of  ih 
anaei^ibic  decompositioti  over  the  nitrifying  trays,  it  is  hoped 
that  some  definite  knowledge  may  be  gained  as  to  the  pn^pef 
point  to  which  these  first  stages  sliould  be  carried. 

As  I  havi.'  already  said,  my  apology  for  reading  this  paper  b 
that  thezv  h  now  a  prospect  of  light  being  thrown  upon  tk 
umaufiis  of  biolysis  at  all  its  stages,  and  that  we  shall  h  m 
iOO«r  W0rkiog  in  the  dark. 

Tito  analvsea  are  riven  in  addition  to  those  made  bj  Dr, 
BMeslt  otie  W  Sir  Edward  Frankland,  and  the  other  by  Mr. 
Ravmond  Bots. 


AjruYiB  »Y  Sm  E.  Fb^u^klaxi^,  F.B.S. 
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"7A«  Bacteria-Chemical  Analysis  of  Sewage  and  Sewage  Ef- 
fluefnts^^  by  W.  E.  Adeney,  D.Sc,  F.LC,  Curator,  and 
an  Examiner  in  Chemistry  in  the  Royal  University  of 
Ireland. 

Now  that  it  has  been  generally  accepted  that  the  purification 
of  polluted  waters,  under  natural  conditions,  is  the  work  of 
bacteria,  and  that  all  processes  for  the  purification  of  sewage 
to  be  satisfactory,  must  conform  to  this  fact  as  a  central  prin« 
ciple,  the  Question  arises :  should  not  the  methods  employed 
for  tiie  analysis  of  the  same  waters  be  based  upon  the  facts  that 
they  are  fermentative  liquids,  and  that  the  information  we 
ou^ht  to  seek  from  analysis  of  them  is  the  amount  of  fermen- 
tative matters  they  contain  apart  from  their  other  possible 
constituents. 

The  methods  in  use  at  the  present  time  for  the  analysis  of 
polluted  waters  were  originally  worked  out  for  the  examination 
of  potable  waters,  and  although  experience  has  shown  them  to 
be  trustworthy  for  the  latter  purpose,  they  are,  as  it  is  now 
generally  admitted,  wholly  unsuitable  for  the  analysis  of  pol- 
luted waters.  In  making  this  statement  I  should  like  to  guard 
myself  against  any  idea  that  I  wish  to  cast  any  discredit  upon 
the  classical  work  of  Sir  Edward  Frankland  on  potable  waters, 
or  upon  the  work  of  the  authors  (Messrs.  Wanklyn  and  Chap- 
man) of  that  most  valuable  method  of  potable  water  analysis 
known  as  the  albuminoid  ammonia  process.  It  is  only  necessary, 
to  dispel  any  such  idea,  to  point  out  the  fact  that  the  influence 
of  bacteria  in  nature,  so  far  as  their  being  the  true  agents 
concerned  in  the  restoration  of  polluted  waters  to  a  conoition 
of  purity,  under  natural  conditions,  was  quite  unknown  and 
unsuspected  at  the  time  the  researches  of  these  chemists  were 
being  carried  out. 

It  has  been  shown  by  bacterio-chemical  researches*  that  the 
organic  constitutents  of  a  potable  water  suffer  practically  no 
change  by  bacteria,  and  that  the  system  of  classification  of 
potable  waters,  into  good,  suspicious  and  bad,  mainly  according 
as  the  organic  matters  they  contain  come  within  certain  well 
defined  and  imderstood  limits,  is  scientifically  sound  so  long  as 
the  classification  is  confined  to  potable  waters. 

Bacterio-chemical  research  nas  demonstrated  however  with 
even  moie  force  that  the  presence  of  organic  matters   in  a 


*  See  Chem.  See.  Journal,  Vol.  XLE^.,  p.  677;  also  TransactionB,  Royal 
Dublin  Society,  Vol.  V.,  Part  11.,  1895. 


fl0  TKI  micrxmiCHCHEMiciLi.  MJSkLtmm  or  iswAei. 

Wftler  whieli  earn  nndergo  clisnge  by  baeterJm  gtves  rae  to  in 
tal^ljr  (liifirrent  S€t  of  coosideimtloEis,  We  tlieii  recjtiiR:  U 
ImiWf  nol  tbftt  tbe  qiimiititj  of  aritsmic  matter  k  r^^r^mild 
W  ft  oertam  Cgm^^  of  comes  wtthin  cerUixi  Umits,  Imt  what 
co«iiHC9.1  chsQges  ih€T  wBI  tmdcrgo  in  the  water,  and  wkt 
aitAfodant  Itiflneficei  sttch  chmng^es  wiU  exert  In  tbe  water  id 
«*irerjt]iing  that  cotiii^  in  cdntftet  wiili  if,  «^.,  fish  and  Tcgetabb 
lif^  mad  mim  the  atmcisphere  mmd  public  health  of  the  neigi^ 
bonrhood^  slid  bow  tltese  d»B«  may  be  ascertained  and  pt 
JBlo  capcjpefte  form  for  analytiw  purposes. 


regret 
aij  power  to  de*I  ako  with  the  bacteriology  of  the  problem,  I 
eftn  only  hope  that  bacteriologists  will  thctnselves  take  up  tk 
wobleai  Mm  work  out  systematicaliy  the  f»art  of  It  whki 
Hkap  to  their  ^object,  ml  feel  confident  that  residts  of  grral 
intefisst  and  prartical  impiirtance  will  follow  snch  stMnAj. 

In  order  to  g^n  a  clear  oonc^itioo  of  the  kind  of  informa- 
tion we  require  to  possess  eoncemmg  foul  waters,  let  us  consider 
tbe  natniv  of  tbe  oianges  which  the  pollating  matters  in  tiieni 
may  undergo  during  the  restoration  of  the  water  to  a  condition 
of  purity  by  natoral  ageodca* 

Th4*sic  changes  have  been  fairly  well  worked  ont,  at  least  m 
bro»d  ontline.     It  b  known  for  instance  : — 

f\.)  That  the  agents  which  bring  about  the  purifying  change* 
aru  lacteria. 

(2.)  That  the  germs  of  these  orgnnisms  exist  prajctictllT 
evervwtiire  in  nature. 

iX)  That  the  onlinar}*  bacteria  of  Nature  can  attack,  and 
coiiipk'tc'ly  oxfdis-e,  probahly  most,  if  not  alJ,  known  organic 
substances,  with  the  exception  of  antiseptics, 

(4,)  That  the  chief  condition  oeces^an'  for  the  continueil 
health}'  life  prixresst*^  of  these  organisms  is  an  adequate  supply 
of  iixygen  in  tht.*  free  state  or  in  certain  forms  of  combinatioiL 

Thi^  hoi  lb  good  for  the  goiid  matters  m  ^iwpeii^ion,  as  well  as 
fur  tho!^e  tn  aoluiioru 

(5.)  That  tilt*  chemical  clianges  set  up  by  these  organisms, 
under  the  condition  of  a  sufficient  oxygen  supply,  result  in  the 
coni|dete  break  down  of  the  organic  matters  in  a  foul  water,  and 
in  their  conversion  to  carbonic  acid,  ammonia,  water,  and  nitric 
acid,  togetlicr  with  the  foimation  of  small  quantities  of  colouring 
iiuittefii,  ^vhich  although  organic  in  composition  are  not  to  he 
n?garded  a-  |H>lluting  matters,  since  they  are  to  be  found  present 
in  more  nr  le^s  small  quantities  in  all  natural  waters,  including 
first-class  potable  waters^i 
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The  process  then  of  purification  of  foul  waters  by  natural 
agencies  is  a  true  bacterial  fermentation, — a  process  presenting 
per  se  no  danger  to  health,  if  an  adequate  supply  of  oxygen  be 
maintained  during  its  continuation,  but  capable,  in  the  absence 
of  such  adequate  supply,  of  engendering  conditions  in  the  highest 
decree  dangerous  to  health. 

It  is  evident  therefore  that  a  method  of  analysis  for  drainage 
waters,  to  be  satisfactory,  must  be  capable  of  indicating  the  true 
polluting  power  of  such  a  water,  that  is  to  say,  it  must  indicate 
the  quantity  of  fermentable  organic  matters  the  water  may 
contain,  the  volume  of  oxygen  which  the  bacteria  will  reauire 
to  bring  about  their  complete  oxidation  or  fermentation,  and  the 
rate  at  which  they  will  undergo  fermentation. 

This  information  is  necessary,  it  will  be  obser\'ed,  before  we 
can  calculate  what  damage  any  drainage  water  will  do  if  dis- 
charged into  a  given  river,  and,  in  fact,  before  we  can  state 
whether  the  discharge  of  a  foul  water  into  a  river  will  give  rise 
to  the  evils  of  over-pollution  in  the  river  water,  or  not. 

We  may  take  it,  from  what  has  already  been  said,  that  a 
river  becomes  overpolluted  when  the  bacterial  fermentation  in 
its  waters  becomes  so  rapid  that  the  atmospheric  oxygen 
dissolved  in  them  is  consumed  by  the  bacteria  more  quickly 
than  it  can  be  replenished  in  the  ordinary  way,  that  is,  bv 
ordinary  solution,  and  diffusion  through  the  water  of  fresh 
quantities  of  oxj^gen  from  the  atmosphere.  When  this  state 
of  things  arises  anaerobic  fermentation  sets  in,  attended  with 
all  the  offensiveness  and  dangers  of  putrefication. 

The  rapidity  of  the  consumption  of  the  dissolved  oxygen 
depends  upon  the  activity  of  tne  bacteria,  and  their  activity 
depends  upon  the  quantity  and  kind  of  polluting  organic  mattei*s 

{iresent  in  the  water,  the  greater  the  quantity,  and  the  more 
avourable  to  growth  of  bacteria,  of  the  polluting  matters, 
the  greater  their  activity,  and  the  more  rapidly  the  chemical 
changes,  which  they  can  bring  about,  are  completed. 

It  will  not,  of  course,  escape  the  attention  of  the  members 
of  this  Section  that  a  method  of  examination,  such  as  here 
indicated,  raises  a  number  of  fundamental  considerations. 

All  these  fundamental  points  have  been  fully  investigated. 
A  description  of  the  methods  employed,  and  records  of  the 
experimental  results  obtained  in  the  investigation,  have  already 
been  published  in  the  Scientific  Transactions  of  the  Royal 
Dublin  Society,  Parts  1,  2,  and  3  in  Vol.  5  (Series  2),  Part  11, 
1895;  and  Part  4  in  Vol.  6,  Part  11,  1897,  under  the  title, 
"  The  Course  and  Nature  of  Fermentative  Changes  in  Natural 
and  Polluted  Waters,  and  in  Artificial  Solutions,  as  indicated 
by  the  Composition  of  the  Dissolved  Cases."     An  abridgement 
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of  these  papers  lias  b«M»B  published  in  the  Transactions  of  tW 
Institution  of  Civil  Engineers  of  Ireland,  ISM*  and  IS9^, 

It  h  utiuecessary  for  me  to  take  ap  the  time  of  the  S^rtinn 
liy  nmking  a  detailed  reference  to  the  inesult^  of  this  inviistigi' 
tfon,  9»  tbo0e  es|Tfeci»IIy  interested  in  them  c^n  r^ter  to  them 
at  tJieir  leisare.  I  neoil  only  draw  attention  to  some  comh* 
sions  which  tear  directly  nmn  the  particular  points  I  wh  to 
deal  with  in  this  paper*     They  are  as  follows  :— 

(L)  That  the  minced  organisms  natural  to  foul  waters  pnic- 
tically  behave  as  constant  chemical  factors  during  the  complete 
fermentation  or  purification  of  the  same  under  aerobic  coodi- 
tums;  tliat  ts  to  say,  they  have  been  found  to  consume  similti' 
volunu'^  of  atmospheric  oxygen  dnring  their  complete  fe^ 
mentative  action  upon  similar  volumes  of  the  same  pllated 
water* 

(i.)  That  the  volumes  of  atmospheric  oxyf^n  consmud  bj 
the  bacteria  dtiring  their  complete  fermentatioiij  under  aerabic 
conditions,  of  a  polluted  water,  are  tlirectly  proportional  to  tie 
^nant  it  v  of  polluting  mattt^rs  in  the  waters, 

(3.)  That  the  mixed  organisms  of  foul  waters  effect  the  oom- 
plete  femientatiou  of  the  jJoUnting  matters  in  the  same^  in  two 
se]jarate  and  perfectly  cUstinct  sta^. 

During  the  first  stage  the  organic  matters  are  alone  attacked, 
and  they  art*  completely  changed  into  carbonic  acid,  ainffloniii 
water,  Jind  the  colouring  matters  already  referred  to* 

After  the  completion  of  this  stage  a  period  of  apparent  rest 
endues,  then  the  s^ecund  stage  nets  in,  aud  during  it  tlie  affl- 
inoniaail  niti^ogen  is  the  central  object  of  attack,  aud  it  1=5 
iixidiscd  to  nitric  acith  The  colouring  matters  formed  dnriBg 
the  fii^t  stage  are  also  more  or  less  completely  converted  ^nto 
*^  carbonic  acid,  water  and  nitric  acid. 

I  have  proposed  to  term  these  two  stages  of  fermentation  the 
carbon-oxidation  and  the  nitrogen-oxidation  stages  respectiveWf 
Tlic  second  stage  may  also  he  appropriately  called  the  nitrlfica* 
tian  stage. 

Time  will  not  permit  me  to  dwell  upon  the  interesting  con- 
siderations suggested  by  the  above  conclusions.  I  will  only 
remark  here  that  the  chemical  changes  effected  by  bacteria 
have  l>een  found,  so  far  as  they  have  been  studied,  to  come 
muler,  without  exception,  the  principles  of  thermo-cheniistry,  and 
that  it  is  not  surprising  therefore  to  find  that  bacteria  function 
as  constant  chemical  factors  mider  the  condition  of  a  constant 
supply  of  oxygen.     It  is  also  for  the  same  reason  not  stirprising 


*  Reprinted  in  "  EngineeriDgr  VoL  LXL,  pp,  738-730  and  762-76*.  1886. 
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to  find  that  the  carbon-oxiclation  or  first  stage  of  fermentation 
is  always  found  to  be  complete  before  the  commencement  of 
the  nitrogen-oxidation  stage.  We  should  have  anticipated  this 
from  thermo-chemical  principles. 

Turning  now  to  the  question  of  formulating  a  method  of 
analysis  for  foul  waters  based  upon  bacterio-chemical  principles, 
it  is  scarcely  necessary  to  observe  that  the  main  object  of  such 
a  method  must  be  the  determination  of  the  volume  of  atmos- 
pheric oxygen  consumed  during  the  carbon-oxidation  stage  of  a 
known  volume  of  a  foul  water.  It  should  also  be  an  object  of 
the  method  to  approximately  indicate  the  rate  of  consumption 
of  oxygen,  if  necessary. 

I  may  remark  here  that  in  the  rational  analysis  of  polluted 
waters,  for  river  pollution  purposes,  it  is  really  only  necessary 
to  examine  the  first  stage  of  fermentation,  since  we  may  assume 
from  what  has  been  stated,  that  it  is  only  during  this  stage  that 
putrefaction  could  be  set  up  in  a  river. 

The  methods  employed  in  the  investigations  already  referred 
to  can  of  course  be  used  for  the  analysis  of  foul  waters,  but 
they  are  unnecessarily  elaborate  and  slow  for  general  analytical 
purposes.  I  have  accordingly  recently  worked  out  a  simple 
metnod  suitable  for  general  use.  This  method  is  carried  out  as 
follows : — 

A  bottle,  generally  an  ordinary  Winchester  quart,  is  fitted 
with  an  india-rubber  cork,  in  the  centre  of  which  a  hole  has 
been  bored,  and  in  which  a  short  glass  tube  is  fixed.  The 
outer  end  of  this  tube  is  fitted  with  a  short  length  of  capil- 
lary india-rubber  tubing,  which  can  be  closed,  when  necessary, 
by  a  piece  of  glass  rod.  The  capacity  of  the  bottle,  with  the 
cork  in  position,  is  first  found.  A  known  volume  of  the  water 
to  be  analysed  is  then  transferred  to  the  bottle,  and  the  cork 
securely  fitted  in,  the  free  end  of  the  rubber  tube  being  left 
open.  The  bottle  is  then  put  aside  for  about  an  hour  to  allow 
its  contents  to  assume  the  temperatiu'e  of  the  surrounding  air, 
and  to  allow  also  the  air  in  the  bottle  to  become  saturated  with 
aqueous  vapour.  The  temperature  of  the  laboratory,  and  the 
reading  of  the  barometer,  are  then  noted,  and  the  rubber  tube 
is  immediately  closed  by  means  of  the  glass  rod.  Finally  all  the 
rubber  parts  are  coated  with  shellac  varnish,  to  prevent  gaseous 
diffusion,  and  the  bottle  is  put  aside  in  the  dark  for  fermenta- 
tion for  about  four  to  six  days. 

Knowing  the  capacity  of  the  bottle,  the  volume  of  the  water 
introduced  and  the  temperature  and  pressure  of  the  air  at  the 
time  of  corking,  and  remembering  the  fact  that  the  air  left  in 
the  bottle  is  saturated  with  aqueous  vapour,  we  can  calculate, 
from   the   known   composition    of   the   atmosphere,   the  exact 
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Tohitnes  of  nitrogen  aud  of  oxygeji  left  In  the  bottle  *t  ttf 
tiiiti'  of  rorking.  Then  if  after  the  corapletioB  of  the  tir^ 
gt*l^^  of  fermentatioii  a  small  quantity  of  the  air  in  the  bottle 
be  withdrawn  by  means  of  a  suitable  gas  apparatus,  measumf 
jtnd  atiftlyiedj  we  shall  have  all  the  data  neeessarj'  for  detemiii- 
mg  the  ^Jtact  volume  of  oxygen  consumed  during  the  fii^t  ^t^^ 
of  fermentation  of  the  organic  matters  in  the  volume  of  tit- 
watt'f  taken  for  analysis. 

The  analvii^m  is  extremely  simple^  it  only  involves  the  det€^ 
mination  of  the  volumes  of  carbon  dioxide,  and  of  oxygen,  k 
sbsorptioOf  and  of  the  nitrogen  by  difference.  The  calcubtion 
is  al»n  very  ^iirnple.  The  experiments  recorded  in  the  rt^arcln^* 
«]r(*ady  refiTre*!  to,  aIiuw  that  it  may  be  taken,  with  c1«j^ 
appniximatiini  to  the  truth,  that  the  nitrogen  does  not  alter  iii 
volume  to  any  ai>preciable  extent  during  the  fermcutition,  ^ 
the  contents  of  tne  bottle  he  presented  at  a  fairly  coustunt 
temperattire,  and  if  the  vohime  of  air  in  the  bottle  lit  w^ttoo 
amatl  in  prfiportion  to  tlint  of  tlie  water. 

With  till*  assumption  as  to  the  nitrogen,  we  can  calculate 
tlie  eun*<umption  of  nxv|j5eii  by  deduct in|^  the  volume  of  it,  at 
K.T,l*t  found  by  analysis  to  be  associated  with  the  nitrogen  in 
the  bottle,  at  the  end  of  the  experiment,  from  the  volume  onwn 
to  be  present  at  the  eommeneement  of  the  exjK^rimeiit* 

The  methofl,  it  will  be  observed,  presents  no  difficulties  either 
in  manipulation  or  in  calculatioii,  and  possesses  the  very  p^^ 
advantage  of  securing  the  ejeamination  of  a  water  under  t^i^' 
difions  vory  ^^iuiilar  to  those  which  obtain  in  nature, 

TIr*  gas  apparatus  I'^quired  is  also  extremelv  simple.    Lunge ^ 
Nitrometer,  or  Hemjx^'s  Gas  Burette  and  Absorptiou  Pijiette^ 
I  nuiy  be  employed  for  the  purjtose.     After  a  little  experience  iic> 

difficulty  Will  be  found  in  making  an  air-free  connection  between 
tliL^  gas  apparatus  and  the  exj>erimental  bottle, 

A  few  examples  of  analyses  by  this  method  and  b\'  the  albu' 
niinoid  ammonia  method  will  perhaps  be  the  best  means  ut 
del nonst rating  its  vahie* 

Thu  lir'^t  tiiur  of  the  analyses  quoted  afford  a  very  interestini! 
study  of  river  pollution,  besides  indicating  the  great  practiciil 
value  nf  tliv  method  as  a  means  of  investigating  the  natnre  "f 
the  polluting  matters  of  a  foul  water* 

The  fiftli  example  demonstrates  the  impossibility  of  the  old 
methods  to  even  indicate  the  presence  of  a  non*nitrogenou: 
substunce  in  a  foul  water,  while  on  the  other  hand  it  proves  th* 
eapa^ality  of  the  new  method  of  indicating  not  only  the  presence 
but  also  the  quantity,  of  such  a  substance  in  a  foutl  w^ater,  ii 
terms  of  the  volume  of  atmospheric  oxygen  required  for  it: 
complete  bacterial  fermentation. 
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It  mast  be  noted  that  the  matters  in  suspension  in  the 
samples  were  separated  by  subsidence  and  decantation  before 
analysis. 

Analyses  of  Polluted  Waters  showing  the  volumes  of  Atmospheric 
Oxygen  required  for  the  oxidation  of  the  organic  matters  they 
contain  by  bacterial  fermentation. 

Results  expressed  as  parts  per  100,000,  except  the  oxygen 
determinations,  which  are  expressed  as  volumes,  at  N.T.P.,  per 
100,000. 

Results  obtained  before  fennentation. 

12             3  4  5 

N.  as  albumenoid  ammonia    -052       -048       -09  -052  -012 

N.  as  nitrites        0           0          0  0  0 

N.  as  nitrates       trace      "059      "1  '03  0 

N.  as  ammonia     -022       -19         -64  -052  -012 

Results  obtained  after  first  stage  of  fermentation, 

N.  as  ammonia     -02        "3  '9         '16  0 

Oxygen  consumed  ...     229         845     2724       609      3324 

Note. — In  calculating  the  above  volumes  of  oxygen,  the 
composition  of  the  atmosphere  was  taken  to  be — Nitrogen  79*1, 
and  oxygen  20*9  per  cent,  by  volume. 

The  first  four  samples  were  collected  from  a  somewhat 
sluggish  but  fairly  large  river,  at  points  selected  to  ascertain 
the  effect  of  a  number  of  discharges  of  sewage,  more  or  less 
considerable  in  volume,  along  a  How  of  some  three  miles. 

The  fifth  sample  was  a  solution  of  common  soap. 

Sample  1  was  collected  at  a  point  on  the  river  above  which 
for  at  least  a  considerable  distance  no  discharge  of  sewage  was 
discernable. 

Sample  2  was  collected  a  short  distance  lower  down  the  river, 
and  just  below  the  outfall  of  a  moderate-sized  sewer. 

Sample  3  was  also  collected  lower  down  the  river  than  point 
1,  but  inmiediately  after  the  discharge  of  a  large  volume  of 
sewage  into  it. 

Sample  4  was  collected  some  distance  below  points  2  and  3. 

A  glance  at  the  results  recorded  in  the  above  table  shows 
that  the  albuminoid  ammonia  determinations  afford  no  infor- 
mation either  as  to  the  kind  or  as  to  the  degree  of  pollution  of 
the  waters,  but  that  the  volumes  of  oxygen  consumed,  when 
considered  together  with  the  free  ammonia  determinations  made 
before  and  after  fermentation,  indicate  at  once  the  state  of  the 
waters,  both  as  to  kind  and  degree  of  pollution. 
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the  results  froEO  sample  I  -provB  that  a  sli|rbt 
k  phae,  but  inasmtach  as  the  free  ammouui 
after  fermentatjoi^  it  is  evident  from  what  I 
bBf«  rtstal  mbdve,  that  the  river  water  was  sllgbtij,  but  onh 
wmj  d^fattr,   poUutect    with  carbon-oxi disable   substances  at 

TIm  Vht  dnannin^tii^n^f  for  the  samples  2  and  4  show  at  ouc^ 
m  ifadMcd  poHittifm  bv  carbon-oxidisable  ^substances ;  but  if  m 
Ukt  ialo  account  tbe  fact  that  100,000  volumes  of  a  good  river 
vater  will  hold  in  soluUoo  700  to  600  volumes  of  oxygen  at 
N*T»P^  iu:cf(rdiiig  to  the  season  of  the  w^y,  it  becomes  evideot 
tfcit  thm  rrrcr  was  at  neither  point  oTerpoIluted  in  the  sense 
ifcuia  «S|ihtii«d.  It  15  not  snrpridng  therefore  to  find  tkt 
Iktte  iwi|ibs  ^SA  ti4it  ileveJop  &dy  offensive  odours  when  ke[>t 
1m  m  ooilnd  \Mih  and  out  of  all  contact  with  air. 

Tbe  caj^en  uid  ammonta  detenninations  for  sample  3  mii- 
ate  an  amotutt  of  polluuon  bj  carboo-oxidisable  bodies,  which 
mm^  be  iwanfecl  as  ovcrpollution,  from  the  deduition  of  that 
»t»te  which  I  bare  ^wn  above.  That  this  was  the  cm*  i* 
pixi^trd  by  the  fact  thst  a  portion  of  it,  which  was  kept  in  a 
eloaed  aiMrei?  bottle,  beieame  extreniel  v  offensive. 

If  we  DOW  refer  la  the  albuminoid  ammonia  determinttioris 
it  will  be  wc^B  tfaey  exhibit  tto  such  indications  of  great  vam- 
tion  in  thed^reeof  pollution.    Tlie  determinatioos  for  samii!<^ 
1«  -»  an  J  4  sbow  practicatly  no  variation  from  one  another,  mi     j 
but  v^fT  little  even  from  sample  3. 

The  ri;'<iih:>  i'blained  from  sample  5  clearly  demonstrate  the 
im|Hissihility  of  the  albuminoid  ammonia  process  of  even  W* 
cathig  t  he  pre^^tice  of  a  large  class  of  organic  substance^  VE,, 
non-nitrt»gtnuniji  substances,  whicli  ojmmouly  occur  in  sewag^" 
auil  iu  other  drainage  waters^  and  give  rise  to  a  very  active 
bacterial  fcrmentatioUjas  the  results  above  quoted  prove* 

Before  concluding  this  i>nper  there  are  one  or  two  points  of 
detail  to  which  it  may  be  well  for  me  to  make  j?onie  reference. 

The  first  is  as  to  the  relative  volume  of  a  foul  water»  and  oi 
air-5pace  to  allow  for  in  the  bottles  in  which  tlie  fermentative 
tes^ts  are  to  be  made.  They  must  of  course  be  varied  accordiiiij 
to  the  water  to  be  examined,  the  greater  the  foulness  the  less 
will  be  the  vulume  of  the  water  required,  or  the  greater  will  be 
the  air-s^jtace  vvbieh  must  be  allowed  for.  1  have  found  a  con- 
venient ami  suitable  proportion  to  take  is  1  of  air  to  4,  6,  or  8 
volmnes  of  tlie  water.  I  hope  to  shortly  publish  the  record  of  a 
number  of  ex|7enment3  dealing  with  this  and  some  cognate 
poijits. 

Another  important  detail  is  to  decide  how  long  the  experiment 
be  alloi*  ed  to  go  on  ^  a  good  working  indicatioD  of  this  may  be 
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gained  from  the  appearance  of  the  water  itself;  after  it  has 
been  fermenting  for  a  day  or  two  the  turbidity,  which  from  the 
first  is  more  or  less  marked,  decidedly  increases  and  continues  to 
increase  for  two  or  three  days  more,  according  to  the  foulness  of 
the  water ;  the  turbidity  then  begins  to  lessen,  and  in  a  day  or 
two  more  the  water  becomes  amiost  clear,  and  a  deposit  of 
bacterial  debris  settles  down  to  the  bottom  of  the  bottle.  When 
this  appearance  has  decidedly  set  in,  the  first  stage  of  the 
fermentation  may  be  considered  as  finished. 

It  is  advisable  to  dilute  a  very  foul  sewage  with  four  to  five 
times  its  volume  of  distilled  water,  otherwise  the  fermentation 
will  be  unduly  prolonged. 

It  is  unnecessary,  for  reasons  I  have  already  given,  to  allow 
the  fermentation  to  proceed  to  the  second  stage. 

As  a  general  rule  five  or  seven  days  ought  to  be  a  sufficient 
time  to  allow  a  water  to  ferment,  when  the  analysis  is  required 
for  river  pollution  purposes. 

When  the  water  to  be  examined  is  a  sewage  effluent,  or  a 
trade  waste  liquor,  care  must  be  taken  to  separate  before 
analysis  traces  of  sulphate  of  alumina  or  other  like  bodies,  whicih 
exert  an  unfavourable  influence  on  bacterial  fermentation,  and 
may  be  present  in  such  waters.  This  may  be  effected  by  the 
careful  addition  of  a  few  drops  of  sodium  carbonate  solution ; 
after  the  precipitate,  which  is  then  formed,  has  settled  down, 
the  water  may  be  decanted  and  subjected  to  fermentation. 


\The  following  discussion  applies  to  the  papers  by  Dr.  H. 
I^ajwooD  and  Dr.  W.  Butler,  S.  Kideal,  W.  D. 
ScoTT-MoNCRiErF,  and  W.  K  Adeney.] 

Professor  Pbeot  Fbanklakd  (Birmingham)  said  the  numerous 
attendance  clearly  indicated  the  great  interest  which  was  taken  in 
this  problem  of  sewage  disposal.  It  was  a  problem  which  was 
becoming  more  and  more  important  as  time  went  on.  Certainly  the 
Bewage  problem  had  been  solved  already,  because  where  was  the 
sewage  of  our  f  orefa-thers  ?  It  had  gone.  How  had  it  gone  ?  Every 
particle  had  been  disposed  of  by  those  processes  which  were  so  mucli 
m  vogue  at  the  present  moment.  In  many  quarters  the  bacteriological 
disposal  of  sewage  was  regarded  as  something  entirely  novel.  It 
was  of  immense  antiquity.  It  was  as  old  as  life  on  this  globe. 
Sewage  disposal  had  taken  place  in  the  past  entirely  by  the  agency  of 
bacteria — tnose  minute  Hving  organisms,  the  knowledge  of  whose 
proper  place  in  nature  had  only  been  obtained  through  investigations 
which  had  taken  place  almost  entirely  during  the  latter  half  of  the 
present  century.  This  subject  of  sewage  disposal,  or  rather  of  rapid 
sewage  disposal,  for  that  was  the  real  problem,  was  primarily  m- 
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fesligated  by  dieinists,  and  be  wbs  bound  to  saj  that  in  their  haadj 
it  ollwied  the  greatest  perfection.     Nothing  m^hieii  had  been  ppcentlj 
mtttidnced  coidd  ^urpam  the  rmults  whieb  had  been  obtamed  iot 
many  years  by  the  processe^t  of  intermittent  filtration  and  bKad 
irrigation.     Bnt  these  proc^^a^  wer^  not  easily   realizable  m  all 
phcffa ;  and  the  advatiOBs  made  within  the  la^t  few  years  depeuM 
upon  adapting  the  eonditiaiia  preTailing  in  particidM^  pk«»3  to  tb 
necessities  of  bacterial  action*    With  the  introduction  of  had*?n- 
ology  they  got  at  onoe  an  explanation  o£  the  remarkable  purifieatioa 
pbenometia  obtained  by  intermittent  downward  titration  and  brad 
irrigataon,  and  th#y  now  aaked  ba€t«?riologY  to  supply  the  means  of 
improfing  them  pfoGemm  to  miit  particular  needs.    They  mmt  coa- 
gratukte  thein»el?es  upon  the  rapiditj-  with  which  thin  knowledge 
Imd  been  obtained  and  apphed.     They  knew  now  how  the  ranvm 
kindw  of  hietena  mu&t  to  grow  n  in  order  that  they  should  p^rft^nu 
the  maximum  amount  of  work  of  which  they  are  capable;  ana  \m\ng 
discoveri^d  thii*  oiiiacity,  they  had  ako  diBcovered  how  to  tmkv  tk 
^ork  moHt  usefuU     It  was  in  this   respect  that  the  papers  wm 
extn^mi'ly  intercepting.     Dr,   Kenwood  gave  &  description  of  ven 
extended  ei  peri  men  ta  which  he  had  been  carrying  out  witk  sewap?* 
He  referred  to  oettatn  phenomena  which  he  noticed  in  couneetifJti 
with  the  oxy^n  eonimned,  the  frm  ammonia  and  the  albiuniiioifl 
ammonia   which  he  foimd   in  his  sewage  purification  tank*.   Bi^ 
noticed  an  increase  in  the  oxygen  consumed  in  the  first  of  thae 
tanku*     It  Returned  to  bim  (the  speaker)  that  the  explanation  ww  ^ 
to  found  in  di>com portion  or  hydrolysis  rendering  M)iuble  some  w 
the  in«olubb^  materiaL    The  disappearance  of  free  ammonia  m  tb 
new  filters  was  alao  commented  upon.     That«  he  imagined,  mnt^  ^ 
to  ftome  extent  at  any  tslU\  due  to  its  assimilation  by  the  ^o^li  w 
bacteria  which  had  ttiken  place  in  these  new  filters,  and  until  tUf?*^ 
growth H  wen*  fuUy  developed,  the  filter  bed  bad  not  acquired  it^ 
full  power.     Dr.  ICenwooa  referred  to  the  results  of  puriiic3iti()i* 
not  necessarily  being  manifest  in  the  result  of  chemical  analysis,  an(L 
thi8  point  had  lieen  enlaTTged  upon  by  Dr.  Adeney.     Tiiat  T*"as  a  xvrT 
important  point  in  connection  \\'itli  the  eBtimate  w  hich  they  formtKi 
of  the  vahic  of  these  purification  processes,  but  at  the  aame  time  it 
waa  ahsoln to ly  nectfssan"  tliat  these  analytical  dpteiTiiinationa  should 
be   made.      As  *a  matter  of   fiict,   what  the  chemist   reported  as 
albuminoid  ammoniii  and  oxygen  consumt^d  might  and  did  refer  to 
very  different  substances  in  dLflorent  samples  of  sewage.     In  the 
cai*e  of  sewage  containing  manufacturing  refiLse,  they  obtained  aU 
sorts  of  figuri:?H  resulting  from  ingredients  which  were  quite  different 
fn>m  tliose  piiesent  in  ordinary  hou/icbold  sewage.     The  real  matter 
of   hup^irtiiiiei*   in  connection   uith   sewage  purification— ^in  many 
cases,  lit  any  mte^ — was  whether  the  effluent  would  enter  into  puti'e- 
factive  fermentati<ja  wlien  it  was  diijcharged  into  the  stn^m*    In 
many  parts  of  the  country  that  was  the  only  point  of  interest. 
There  were  streams   in   this   district,  and   in   Lancashire — in   the 
Mersey  and  Irwell  district ^and  in  most  manufacturing  j^arts  of  the 
country,  which  were  so  shockingly  polluted  that  th^re  was  no  po6!*i- 
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bilitj  of  their  ever  being  used  for  drinking  water.  What  they 
wanted  to  guard  against  was  these  streams  being  a  positive  nuisance. 
It  would  suflEice  for  most  purposes  to  ascertain  whether  the  eflBLuent 
was  capable  of  entering  into  putrefaction  or  not,  when  it  mixed 
with  the  stream.  It  was,  of  course,  quite  possible  to  render  a  sewage 
effluent  perfectly  non-putrescible  by  sterilisation  with  chemicals,  but 
when  such  a  sterilised  effluent  mixed  with  the  water  of  a  stream  it 
would  often  enter  into  rapid  putrefaction.  He  should  like  to  see 
the  incubator  test  more  generally  introduced  in  connection  with 
sewage  purification.  This  should  not  be  restricted  to  the  the  sewage 
effluent  alone,  but  should  be  extended  also  to  suitable  mixtures  of 
the  sewage  effluent  with  the  particular  stream  into  which  it  was  dis- 
chaiged.  I>r.  Kenwood  also  referred  to  the  retention  of  dissolved 
solids  which*  took  place  in  sewage  purification.  No  doubt  such 
retention  must  take  place  to  a  certain  extent,  but  it  must  be  watched 
with  great  care.  Supposing  they  had  sewage  of  a  particular  strength 
running  on  to  one  of  tnese  filter8,  on  running  the  sewage  off  the  filter, 
the  latter,  of  course,  still  retained  a  large  amount  of  that  particular 
se>vage  in  its  pores.  On  then  admitting  a  fresh  quantity  of  sewage, 
of  perhaps  quite  a  different  concentration,  this  got  mixed  with  the 
previous  sewage,  and  led  to  there  being  an  apparent  change  in  the 
amount  of  souds  in  the  effluent ;  it  was  in  this  way  that  the  great 
differences  in  the  proportion  of  chlorine  before  and  after  treatment 
might  often  be  explained.  He  was  particularly  interested  to  hear 
that  Dr.  Kenwood  had  noticed  absorption  of  nitrogen  by  sewage 
during  purification ;  he  wished  Dr.  Kenwood  had  toW  them  a  Httle 
more  about  it.  He  was  also  interested  to  hear  that  the  absorption  of 
nitrogen  differed  according  as  the  sewage  was  in  darkness  or  light, 
and  that  there  was  more  in  the  light.  That  was  a  remarkable  result, 
and  required  further  confirmation  and  explanation.  Dr.  Kenwood 
discouraged  the  idea  that  the  presence  of  nitrates  was  of  any  im- 
portance in  sewage  effluents.  He  (the  speaker)  must  confess  that 
was  contrary  to  the  opinion  which  he  held.  With  regard  to  the 
standard  which  Dr.  Kenwood  suggested,  they  must  bear  in  mind 
that  sewage  had  to  be  purified  for  two  distinct  classes  of  streams — 
streams  which  were  still  used  for  water  supply,  and  streams  which 
were  not  used  for  drinking  water.  In  the  case  of  streams  used  for 
water  supply,  he  took  it  that  the  element  which  was  of  most  im- 
portance in  the  purification  of  sewage  was  the  removal  of  the 
uatho^nic  bacteria.  In  the  case  of  streams  which  were  not  used 
for  dnnking  water,  they  must  have  a  totally  different  standard.  Dr. 
Bideal's  paper  had  brought  before  them  a  number  of  interesting 
points,  one  of  which  was  that  the  difficulties  of  treating  manu- 
facturers' refuse  had  been  ^^reatly  exaggerated.  There  could  be  no 
doubt  about  that,  but  the  difficulties  were  still  very  real.  Manufac- 
turers sometimes  were  not  overscrupulous,  and  took  opportunities  of 
turning  the  whole  of  their  refuse  into  the  sewer  at  a  particular 
moment  when  they  were  likely  to  escape  detection,  and  it  was  a 
well-known  phenomenon  at  sewage  works  to  find  large  quantities  of 
such  refuse  coming  down  ^^-ithin  a  few  minutes.     Only  the  pre\'iou8 


Atj  W  lad  Itoflrd  ol  a  caie  in  iirliidi  quanliliei  of  oil  Imd  uniwi 
ttt  thf  MiwOT  «iHfa«  aid  bftd  DtterliT  defied  tr«stment  in  anj  win 
U^  t^  iU  Win  allinred  to  g^  into  the  Mtem,  the  latter  uriuld 
^fv  bvai  llBiRtd  iiio^entm  for  n  considerable  period.  ^uz» 
CAtK  fi^  iw  doafat  wimnirities  eiuitiM  obtain  powem  from  ParKiizieiit 
to  eutn»  th^^mr  mmmBheitmmn  to  dietnbute  their  waste  liquom  itm 
thm  tmg^^'fimiT  hotam  mm  much  tte  posifibk- ;  and  in  tbe  casi*  of  ivailf 
dMMOai  Ei|irii^  to  in«itf  titat  tbeT  shoo  Id  undergo  the  prDcet<a  of 
parSfajtigi  kwir^  Lbej  kave^  tJbe  pt^mlaesp  Such  powers  had  actuiUj 
bivfi  filitrinrf  at  BtlKton,  wluere  nothing  wms  admitted  into  u  ft^i^r 
whkli  vhqU  diber  dmrnrngt  tbe  9^wer,  or  damage  tbe  hiiug  m^ ; 
and  tbrj  bad  Ibe  additao^  power  to  ejtdnde  anjtliing  which  would 
di^Bigii  tiw  fviSoiftioti  pmeen  in  vogae.  He  thought  Dr.  Bid^^ 
1^1  m  filtla  too  «qgmiie  about  the  n^mo^  of  mthogenie  bsct^^riii  in 
ibi  pfiiiJtioa  MwK«i,  Tbmj  mmi  not  b)  this  Mattering  uivdm 
to  tlMtir  aooli  tbat  ^b^  had  only  to  f»»^  -lewiigt*  thTOugh  a  f«w 
liii*b««  «tf  cube  or  hmm^  »lmtkr  luatensil  hi  order  tc>  tie  absolat^If 
a^rtain  ibai  tbf  «fliieiU  naa  five  fnim  daiig%*r  of  thh  kind. 

Lipiit.-CciL  AxrmsD  Jo3i»  (Finohampsti^)  said  tbat,  aa  was  w«U 
fainwa,  for  tbe  laal  twcu^-live  or  tkirty  years  he  had  been  iii 
irrtgatioidit,  aad  a  hho  iiim  had  g:one  about  that  he  believed  in 
OolblBg  elMT,    He  ttl^^bed  to  make  hmiBeLf  riglit  wnth  bacteriologist* 
ill  tbn  pgifiMitUt  dajf ,     Er4*ry  di»eo?eiy,  aa  PmfeHsor  Fninkknd  a^d, 
only  pniTMl  tl*e  truth  of  the  intermittent  systt^ms  of  filtrntion,  by    i 
laod  ar  olbar  porous  medium,   Mug  the  only   bast!«  for  sewage 
#HfflTal     IW  nme  eondHioil'*  %ihieh  were  present  twenty  year»  ago 
scw^rvi  tba  biologiiad  ptoeem^^,  wtudi  ai^  now  ao  much  in  vo^^ue. 
Witii  regard  to  the  papt-r??,  be  w  i?<hed  to  point  out  that  the  experi- 
tn^nt^    themn    iviVrreti  to   woiv    fim tided   on  ii  sinjill    sccUe»      Dr, 
Kt'rnv*KMl*e  ei]:>erijuent«,  for  in^itanee,  wi^re  based  Upon  sinvjigie  put  in 
fiv*''g:illon  jiir*.     Hut  tbey  h;id  to  fonyider  the  pnietical  advsmt'ige'^ 
aod  dirtiridtie^  of  r^-^iijiective  m  "^trm^i*  tliey  hud  to  deal  with  ^^w^age 
oji  t\  bi^'  Hj-ale;  and.  until  tlir^y  biid  one  of  the  tilters  trit*d  \Wth  all 
tlint   \irnt  cioHii  the  Ni'Ut^r,  tliey   luu^t   prcit'eed  with  gnrnt  cautiotL 
Thtn?  WLiJ^  a  danger  of  tlie  pulihc  running  nwiiy  with  the  idea  tbat 
tbf  tiling  wa?*  very  simple ;  the  contrary'  was  tlie  experienL'^  of  those 
who  liad  carefully  studied  the  subject. 

Dr,  Charles  Pouter  (i^toekport)  ^d  there  were  two  matters  he 
wished  tn  rvft-r  to.  The  tii'^st  ua>4  the  cbaracteri&tically  c<*m mou- 
se list*  n^mark  of  Dr.  Keiivvoixl  at  the  end  of  hia  litlmijiible  papef 
ahuut  the  neces^nity,  in  thi^  matter  of  newage,  of  hanrig  n^gard  to  the 
conditions^  vo1uum%  and  uses  of  the  stream  into  which  the  sewage 
is  to  tenter.  He  thought  tluit  Dr.  Childj^,  in  the  excellent  lecture  he 
delivered  to  the  Congreat*,  failed  to  diatin^tdsh  between  s^treanis 
thiit  wert*  to  be  used  nfterwards  for  drinking  puqxjse.s,  and  streams 
th:it  i*fudd  not  possibly  be  no  used.  In  the  IjaneaNbire  district— thf* 
Mersey  and  IrvveU  district^t  here  vvhr*  streams  whieli  con  Id  not  by 
any  ufjssibvlity  in  the  immediate  future  be  uwed  m  sources  of  water- 
supply,  and  he  knew  be  reprt^s^ented  the  feeling  of  th<f  Cor|>onitian 
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3f  Stockport  and  other  Corporations  of  manufacturing  towns,  when 
be  said  thej  must  not  unnecessarily  harass  manufacturing  interests 
by  insisting  upon  high  standards  of  purification  simply  for  senti- 
mental and  »8thetic  reasons.  Provided  there  was  no  putrescence, 
filter  entrance  of  an  effluent  into  a  stream,  all  the  requirements  of 
public  health  were  complied  with,  and  anything  beyond  that  in  the 
way  of  purification  was  a  strangulation  of  the  trade  and  prosperity 
of  the  district.  He  had  been  informed  by  an  expert  chemist  that 
the  standard  adopted  in  the  Mersey  and  Irwell  district  was  un- 
necessarily high.  If  that  were  correct,  it  was  time  the  commercial 
interests  of  Lancashire  entered  an  emphatic  protest.  The  only 
other  point  to  which  he  would  refer  was  Dr.  Eideal's  statement  as 
to  the  exaggerated  effect  of  manufacturers'  effluent.'  He  wished 
merely  to  repeat  what  Professor  Frankland  had  already  said,  that 
Dr.  Bideal  assumed  that  the  manufacturers'  effluents  were  uniformly 
distributed  over  the  whole  flow  of  sewage.  That  uniformity  does 
not  occur  a^  all.  The  effluent  shoots  down  at  times  in  enormous 
quantities — its  advent  can  almost  be  timed  in  some  districts ;  and  the 
question  arose  whether  it  could  not  be  received  and  isolated  at  this 
time.  It  has  yet  to  be  proved  that  bacteriological  treatment  is 
capable  of  dealing  with  these  effluents  from  manufactories.  Mr. 
Dibdiu  had  made  some  experiments  at  Leeds,  but  the  results,  so  far 
as  one  could  form  an  opinion,  were  not  entirely  satisfactory,  for  in 
his  paper  in  the  Apnl  number  of  the  Journal  of  the  Society  of 
Chemical  Industry,  he  spoke  of  previous  treatment  of  the  sewage 
being  necessary  or  advisable  in  some  cases. 

Mr.  Kayb  Parbt  (Dublin)  said  that  in  the  matter  of  sewage 
purification,  engineers  had  been  accused  of  sitting  on  the  fence,  and 
he  feared  that  in  spite  of  the  valuable  information  they  had  received 
at  the  Congress,  they  would  be  obhged  to  sit  upon  the  fence  a  little 
longer;  because,  although  they  now  knew  that  sewage  could  be 
successfully  purified  on  bacteriological  lines,  the  question  of  cost  was 
not  yet  determined.  They  knew  it  could  be  done  successfully  by 
means  of  filtration,  and  Dr.  Adeney  had  also  8ho%\Ti  by  his  own  work 
that  it  can  be  purified  without  filtration.  The  method  he  adopted 
was  a  preliminary  clarification  by  the  addition  of  some  chemical,  and 
afterwards  the  addition  of  a  solution  of  nitrate  of  soda.  This  liquid 
took  the  place  of  filtration,  and  afforded  that  amount  of  oxygen  the 
micro-organisms  required.  There  was  abundant  evidence  to  show 
that  good  results  could  be  obtained  in  this  way,  and  he  took  it  there 
was  also  abundant  evidence  to  show  that  good  results  could  be 
obtained  by  filtration.  But,  the  point  for  engineers  was  this :  which 
was  the  most  economical  as  well  as  the  best  process  ?  Much  as  he 
heard  last  year  at  Leeds,  and  again  this  year,  on  the  subject  of 
filtration,  he  did  not  think  the  question  of  the  cost,  either  of  the 
construction  of  the  filters  or  of  working  them,  had  been  as  thoroughly 
worked  out  as  it  ought  to  be.  No  doubt  many  of  them  saw  the 
report  made  at  Bichmond  by  the  engineer  of  the  works,  as  regards 
the  cost  of  the  substitution  of  bacterial  filters  for  the  chemical 
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sfti  t^  ^itttar  siMr  ««ift^«  Ibe 

ai^igc  «i»  4mh  with,  Ko«r,  tb#  liiT«rt«d  fpots  iffipTisotoed  a  certain 
iMiOiaift  «i  «r*  lad  Hicpaftmi  n  €aA  pot  t2»effe  wsa  a  s^mall  ^ 
MiWiaf  fifni  vtes  wm  of  Ohi  "^nat"  fioniied.  Omiig  to  tk 
rainc  bdbftd^  «il  gsksi,  fanned  hr  ihe^  de^^timpo^itiaD  of  tbe  sewn^T 
tl>^  ^poi^  ibutrt*  tht  it^  ^xsj^ce^  in  iKe  pot^  was  praetii^all)-  filled  tf^Eti 
aem^ige  ^i^  And  beoce  tb«*  main  object  of  tbe^!^  invrrt*^  pots  wss  to 
gremdy  merest  the  frw  surfewse  of  the  se^i^ag*?  in  the  a^fli^Tot^w 
cbftBiben  in  fiftci  tbe  qiantitr  of  **  amt  "  wn^  inciva^  S4imethbg 
Eke  50  per  <^m* 

Br,  W.  E.  Jkrix^rrr  ^Dub^)  said  the  is^bjed  of  anaerobic  fermPH" 
tskticn  wm^  of  gtvnt  iiitereit  to  hinu  but  woold  requiiv  much  time  for 
ttd^uate  discu^wD,     He  was  wvll  aw^re  of  the  great  labours  whjfli 
tbe  «.»l*it*rratioos — which  bad  be^B  oiade  for  the  purpose  show  tbst 
maaettibic  lermt^Dtatkiii  can  plaT  a  significant  part  in  the  purification 
of  sfefw^^i^'^tiiii^t  bavi*  entjtili^i.     Hi?  vt^otunnl  to  think,  howfver* 
tb^t  fttQ  more  bi honour  work  wouJd  liavis  to  be   undertaken  %m 
icvoiopU^iLhed  by  ub^ervere  in  this  subject  before  the  results^  whicb 
atv  DOW  claiined  to  be  due  to  anaeiohic  fermentation*  ci3uld  be  tak^Q 
as  eren  sc^ntifieailr  possible.     As  an  in^anct^  of  what  he  meatit  \s$ 
migbt  peftT  to  the  ques^tkm  of  the  souree,  whence  the  organisms 
mould  obtain  siiffiwent  enei^,  under  anaerobic  conditinns,  to  i*n- 
able  them  to  effect  chemical  changes  at  a  sufficiently  quick  rate  Ui 
be  of  pT^cti^id  I'alue  in  the  tre^atment  of  sewage  on  a  large  scale* 
For  himself,  he  could  not  see  where  the  energ}'  was  to  came  froiHt 
auder  an.ierubic  conditions.     Of  ixjurse,  when  the  conditinna  were 
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those  attending  aerobic  fermentation,  the  source  of  energy  was  per- 
fectly well  known  and  intelligible.  He  thought  those  interested  in 
the  application  of  anaerobic  fermentation  to  the  treatment  of  sewage 
should  inrestigate  by  accurate  and  carefuUy-deyised  experiments  tlus 
and  other  points,  which  required  settlement,  and  obtain  accurate 
data  for  demonstrating  quantitatiyely  the  effectiyeness  of  anaerobic 
fermentation  in  sewage  treatment,  data  such  as  are  now  available 
for  demonstrating  the  effectiveness  of  aerobic  fermentation.  He  had 
listened  to  the  papers  with  the  greatest  interest;  he  quite  recognised 
the  importance  of  and  the  enormous  labour  involved  in  the  work, 
and  be  would  add  a  word  of  praise  for  the  very  skilful  experimental 
investigation  described  by  Mr.  Scott-Moncrieff ;  but  he  also  wished 
to  add  a  note  of  warning  of  the  danger  of  workingon  an  hypothesis 
alone. 

Mr.  DiBBiK  (Sutton,  Surrey)  said  the  extremely  interesting  infor- 
mation which  had  been  placed  before  them  in  the  papers  must  foim 
a  valuable  contribution  to  their  knowledge  on  the  general  question 
of  the  bacterial  treatment  of  sewage.  If  Professor  Frankland  had 
not  spoken,  he  would  have  made  one  or  two  remarks  on  one  point 
the  rrofessor  referred  to :  that  the  bacteria  had  undoubtedly  been 
at  work  ever  since  there  had  been  work  for  them  to  do.  The  more 
they  studied  the  question,  the  more  definite  and  clear  it  became  that 
they  had  been  all  along  relying  upon  the  action  of  the  micro-organ- 
isms, not  merely  on  the  more  minute  organisms  which  were  classed 
under  the  generic  term  bacteria,  but  also  on  the  larger  organisms 
classed  under  the  head  of  Infusoria.  The  great  lesson  they  had 
learned  during  the  past  few  years  was  this:  whether  they  used  a 
chemical  process,  a  bacteria  process,  or  a  specially  arranged  series  of 
tanks  or  beds  or  other  contrivances,  they  must  not  interrupt  that 
continuous  life  action  which  was  going  on  in  the  foul  water  from  the 
time  it  was  first  produced  until  the  final  moment  it  was  discharged 
into  the  river  in  a  purified  condition.  If  they  treated  the  sewage  by 
excessive  doses  of  Eme,  by  carboUc  acid,  or  any  material  which  would 
act  as  a  disinfectant,  they  arrested  the  natural  purifying  action  for  a 
time,  until  it  could  reassert  itself  and  continue  its  process  at  some 
point.  If  they  arrested  that  action  for  a  sufficient  period  until  they 
discharged  the  sewage  into  the  river,  and  then  had  not  sufficient 
oxygen  already  dissolved  in  the  river  water  to  commence  with,  in 
addition  to  that  which  is  being  constantly  dissolved  from  time  to 
time,  they  would  undoubtedly  have  a  nuisance  at  a  later  stage. 
This  nuisance  was  commonly  termed  the  secondary  decomposition. 
This  secondary  decomposition  was  frequently  looked  upon  as  a  kind 
of  second  action  that  took  place  after  the  first  stage  of  purification. 
When  they  looked  at  the  question  generally  they  began  to  get  a  very 
dear  idea  of  their  position,  and  while  he  strongly  believed  in  the 
natural  laws,  and  had  always  tried  to  put  them  into  action  in  the 
best  way  his  knowledge  would  enable  him  to  do,  yet  he  did  not  decry 
the  efforts  of  others.  Mr.  Scott-Moncrieff  had  put  the  results  of  his 
investigations  before  them.     Last  year  at  the  Leeds  Congress  they 
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%u"  ^       -' -r  bmsied  tWs^  «i3rl  was  applicable  to  the  tri^Atmect 

it  ^m^»^  s  a2*  parC»  <ii  tte  coimtrT  ^  all  Umes,  irrespeetire  of 
4«iiac;f^  AJ!^'^^^  at  tbaa  ^aK"  tb«7  bad  no  encouragement  frcn^ 
OFC^dS  ^'4ar^«'r>v  a^*^  bad  la  salnBif  to  a  certain  amount  of  eriticism, 
W  ^m>  ^^^f9T  ^  think  Xhml  Ibr  the  last  twi>  st'^ssions  this  section  of 
tW  ladt^jty  b^  Si^n  de^<Xmg  itself — and  profltably  devoting  iuS 
— Ic  tb#  d&*e«^Mi  fli  lb#  praeent  positioii  of  our  knowledge  «itb 
T^^«r*^^  t»^  K^  bMt^rmkicksl  ineatiaeiit  of  sewage,  lie  wns  satisti**d 
tW  dsi^  v^.MLki  ci^^  mbtfU  tiie  intivduction  of  the  bacteriological 
fy!!f*-<»  vtmia  W  tv*  vr<ai2#  ol  «^^^?etiiig  an  eoormotisi  saving  to  tbe 
cwiMftST^  CUkffi^.  TWt  far^  Loiidon  t*/n  or  tvrelre  miJIions,  and 
thi^tr  *as  a  t*^*ra  ik<  ^"r  awar  from  wher^  they  ^^r^  meeting  that 
mK^jd  pTMbaUy  ^awe  iulf  a  million.  If  they  added  to  that  the 
%'«pttaii^'d  %a2aif  of  tbe  ivducifd  expense  of  working,  tbe  eountrf 
iki^ttUi  Wi»eQt  «iKniCHisJy.  He  uaa  ^p>eakmg  as  much  from  t1i& 
rmtrpa^er!**  puiiit  of  lie*  m&  from  the  technical.  He  had  the  pleasure 
ol  beiti^  ihc^  v^ff^i^ntMlitt  of  the  raiepayers  in  his  district,  and  aa 
lllairman  t*f  I  He  CoaneU  4ie  had  oeca^sion  to  consider  tbe  question  of 
ib^  Ci^t  and  Co  look  at  it  from  what  he  might  call  the  other  side  of 
the  fcable^     \\t  baA,  ibweioc^^  v^  c^i^^^'^aaait^  of  learning  what  was 
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passing  in  the  minds  of  members  as  well  a^^  what  wa^  pa^ssing  in  the 
minds  of  experts,  and  in  that  double  capacity  be  coiigi-atu fated  tbe 
Lnstitute  upon  the  manner  in  which  it  had  taken  up  the  question  of 
the  bacterialogical  treatment  of  sewage,  and  hoped  that  the  day  waa 
not  far  diatant  when  this  very  ditHcult  problem  would  be  completely 
solved* 


Dr.  D.  B.  Hewitt  (Northwich)  said  he  wished  to  say  a  few  words 
about  the  expeiienc*^  obtained  in  the  Mersey  and  irv\ell  di^^tritt. 
The  Joint  Committee  liad  been  at  work  for  .seven  years,  and  liiid 
alwayy  used  the  incLibator  test,  which  they  considered  a  very  «nfe 
teat,  08  it  indicated  when  the  etMuent  was  really  b:i  nil  less.  The 
Manchester  Corpomtion  had  now  for  two  years  carried  on  experi- 
ments in  Dihdin  Tanks  as  recommended  hy  Sir  Henry  Boacoe,  and 
succeeded  in  dealing  with  the  eflluent  from  their  linie  precipit^ititni 
tiinks,  at  the  rate  of  over  600,000  galloiin  per  acre  per  tuenty-four 
hours.  The  experiiuent  was  continuous  over  the  whole  of  that  tiai*', 
and  Mr.  Fowler,  the  chemist  to  the  Manchester  Corporation,  f^tated 
through  the  newspapers,  a  short  time  iigo,  that  these  tanks  were 
giving  quite  as  gixnl  results  after  two  years'  working  as  they  did  a  few 
weeks  after  they  were  ptit  into  operation.  Notwithstanding  that 
the  Manchester  sewage  was  very  strong  and  putrescible,  still  the 
effluent  from  the  liuie  tanks  can  be  so  dealt  with  by  Mr.  Dibdin's 
process,  that  it  i*  rendered  good  enough  to  turn  into  a  slow  moving 
large  body  of  water  like  the  JShip  Canal;  and  if  tbe  whole  of  the 
Manchester  sewage  had  been  treated  in  tbat  way,  the  Mersey  and 
Irwell  Committee  would  have  had  no  cause  of  complaint.  The 
unfortunate  position  they  were  in  to-day,  was,  that  while  they  liad 
an  immense  amount  of  knowledge  as  to  the  best  mode  of  treatment, 
no  authority  had  had  the  courage  to  adopt  Mr.  Dib din's  method  and 
fipply  it  to  the  w  hole  of  their  eilluent ;  and  he  believed  in  IMr. 
Dibdin  s  own  district  the  whole  of  the  sewage  was  not  dealt  with  by 
his  filters.  He  would  be  very  glad  if  Mr.  Dibdin  would  correct  him 
if  he  was  wrong,  but  be  was  informed  that  in  Sutton  only  a  sraHll 
portion  of  tlie  sewage  was  dealt  with  hy  Mr,  Dihdin*s  process.  They 
had  also  to  bear  in  miJid  the  remark  made  by  Mr.  Parry,  that  in 
considering  the  best  pmctiat!  means  there  must  be  cunsidered, 
sormer  or  later,  the  question  of  cost.  There  is  a  limit  to  the  cost  of 
sewage  ti-eatment.  Large  corporations  might  have  to  burden  the 
rates  to  such  an  extent  as  to  make  it  unreiusonable,  and  they  must 
bear  in  mind  that  they  had  tigures  showing  what  the  prccij citation 
system  costs.  In  London,  Glasgow,  and  ^lanche^ter,  he  believed,  the 
cost  of  the  lime  precipitation  worked  out  at  £2  per  million  gallons. 
So  they  had  about  £2  to  the  good,  if  the  bacterial  system  be  applied 
without  chemicals.  In  any  purely  bacteriological  process  they  could 
save  cheruicals,  and  the  cost  of  putting  down  the  very  costly  precipi- 
tation  tanks,  and  they  coidd  apply  that  money  towaids  putting  down 
Dibdin's  bacteria!  beds ;  and  whether  the  bacteria  were  aerobic  or 
anaerobic,  they  all  alike  purified  the  effluent.  He  should  strongly 
advise  those  gentlemen  interested  in  the  chemical  side  of  thus  question 


tbe 


bactenobgical  aide  of  tbe 
[  that  some  of  the  di&ulto  m 
'  lalfa^  TOj  feet  that  different  imcilli  m 
I  Jifciwil  laaiks  ftod  difet^nt  beds;  and  that  thesie 
ndH,  Ijf  tfaeir  Ufts  uroi^  lend  to  difereot  chemical 
imm  iBfim  hwl  the  effect  of  bres^ng  up  nltmtes,  uid 
M^g  ^e  fORBOltioEi  oi  nitrates.  He  bad  li^ntened  wiUi 
%  liiteicii.  Id  tiie  |nqper».  Mr.  Scott^Monerief  s  paper  vii 
wM  TvpsT  a  mudb  in€)f¥^  careful  study  than  was  passible 
to  §m  m  tbe  sbort  tisie  oecopied  m  its  reading.  Dr. 
^iper,  toi\  eoatauii!4  an  iittiiiense  amount  of  matl^?  whidi 
^amm  ti»  digetfii  and  ii  wncild  well  repa^  a  (sit^ful  studj . 


Mc  DtlKS  Mid  it  wwm  a  vctj  pfotier  queeitioti  tbat  tbe  hs(t  upeafcer 
t0  tte  ejitiJM  of  sewage  m  his  (Mr.  DitxliiiV) 
a  to  vfaetlier  the  whole  of  it  was  treatfd 
Al  tbe  present  mam^^iit  that  was  not  so,  T% 
[  ike  ifisleiQ  of  ooarae  beda  two  year^  ago.  The  bacterial 
ft  4if  Can  belli  bad  been  in  iipexation  lince  abaat  1893*  A^  far 
t  fm^  a&  t^  £mcHvl  of  tbe  committee  permitted,  the  vmovs 
wain  uayrtiiJed-  At  tbe  pnasent  time  about  one  half  of  tbe 
tdithe-  ju«a^i'  is  tz«aied  on  bads  which  have  been  erected  bf 
MTod  oat  of  the  oomnl  working.  And  nearly  tbe  ^hole 
i  hmrc  been  ti«al«^  on  simibr  heds  but  for  the  lact  tlmt  tkf 
£&J0  npon  ecEperimifnts  which  bad  not  giA'en  them  thtf  vemliU  _ 
l^ibej  eapected.  Tbat  had  pot  their  exchequer  in  such  a  coiidiMr  I 
^tbal  M  the*  pment  monpnl  they  oonld  not  get  much  farther  without  ■ 
VnriRS^  a  fp:wil  nt*^  •  ?*i>  ther  hnd  lipplted  for  a  loan  to  enabtt*  tkw 
hi  ruLki*  thr  .i\Ur7klu>n$^  to  apply  to  the  whole  s^ystem,  which,  wk" 
completed,  would  reduce  their  working  expenses  about  £500  p^^ 
annum,  a^  a>m{xn\*d  with  the  old  system. 

Mr.  Arteur  J.  Marttn'  (Exeter)  said  the  papers  contained  very 
valuable    fiKxi    for   reflection.      In    particular,  Dr.   Bideal  had  ren- 
deii'J  a  great   service  by  calling  attention  to  the  actual  effect  of 
manufacturing  wastes  on  the  bacterial  treatment  of  sewage  as  com- 
pared with  the  exaggerated  notions  prevailing  as  to  the  effect  of 
such  wastes.     lie  would  like  to  say  a  few  words  about  the  strength 
of  the  Exeter  sewage.     It  was  assumed,  especially  by  people  who  had 
never  seen  the  works,  that  the  Exeter  sewage  was  very  weak.    He 
asked  them  to  compare  Dr.   Kenwood's    analysis  of  the  Finchley 
sew  age  with  the  first  line  of  the  table  of  Dr.  Eideal's  paper  which 
related  to  the  Exeter  sewage,  and  they  would  find  that  the  Exeter 
sewage,   which  was  being  dealt  with  imder  the  septic  process,  was 
in  almost  all  points  equal  to  the  Finchley  sewage.     The  first  line  of 
this  table  did   not  represent  the  flow  for  the  whole  day,  but  for 
the  eight  hours  during  which  the  greater  part  of  the  sewage  came 
down,  and  therefore  gives  a  fair  approximation  to  the  strength  of 
the  Exeter  sewage.     Many  people  who  saw  the  Exeter  works  in 
operation  came  to  \\i©  aixvd\i^\ow  Wvafc  the  sewage  is  a  very  strong 
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one.  After  a  heavy  faJl  of  rain  the  Exeter  sewage  wns  weak,  but  he 
did  Dot  know  any  sewage  which  was  otherwise  under  siraibr  circuni- 
stance-H*  lie  lieartily  endorsed  the  remarks  iniide  by  Colonel  Jones 
ns  to  the  inadvisability  of  forming  drastic  conclusions  from  hiboratory 
experiments.  As  I'egardt*  the  process  he  was  connected  \^itli,  they 
did  not  base  their  conclusions  on  laboratory  experiments,  but  on  the 
result  of  working  on  a  fiiirly  large  scale  witli  the  whole  flow  of  a 
sewer.  He  naid  tlie  whole  flow  advisedly.  During  dry  weather  or 
light  rainfall  they  got  the  whole  flow ;  during  excessive  rainfall  a 
liuqge  amount  of  storm-water  went  into  the  river,  as  was  the  case 
with  other  works  in  the  kingdom.  With  regard  to  the  point  that  the 
septic  tank  would  only  deal  with  weak  sewage,  be  might  say  that  it 
not  only  dealt  satisfactorily  %vith  strong  domestic  sewages,  but  also 
with  sewage  heavily  charged  with  manufacturing  refuse,  as  in  the 
case  of  Yeovil.  They  had  had  occasion  recently  to  deal  with  a  liquid 
wliich  absorbed  between  80  and  90  part**  of  oxygen  per  lUO^OOO,  and 
with  septic  treatment,  followed  by  two  filtrations,  they  had  no  difli- 
culty  in  gettiog  a  perfectly  sweet  effluent,  Thev  now  obtained  at 
Exeter  exceedingly  uniform  insults  during  the  whole  period  of  the 
discluirge.  lie  would  hke  to  give  one  or  two  reatiions  fur  preferring  a 
«eptic  tank  to  a  cultivation  filter.  Unless  they  wt^re  dealing  solely 
with  domestic  sewage  under  the  separate  system,  they  would  have  a 
large  amount  of  mineral  matter  cf>miug  down  the  sewers.  There 
would  be  a  large  amount  of  mud  in  suspension,  which  would  not  settle 
unless  it  was  kept  almost  at  rest  fur  a  long  period.  The  effect  of 
that  mud  in  the  cultivation  tilter  advutvited  by  Dr.  Kenwood  must  be 
very  disa^ttrous,  because  it  would  ciug  up  the  spaces,  and  they  could 
only  get  rid  of  it  by  emptying  the  tilter,  whereas  it  could  readily  be 
removed  from  a  tank.  Another  reason  why  they  preferred  the 
septic  tank  was  because  the  empty  space  in  tlie  tank  w^as  so  much 
cheaper  than  space  filled  up  with  filtering  mat*^rial  of  any  kind.  It 
wiis  so  cheap  that  they  were  able  to  put  in  a  tank  very  much  larger 
than  the  theoretical  necessities  of  the  case  demanded.  In  connection 
with  this  lie  referred  to  the  very  pertinent  remark  of  Prof.  Fi-anklaud 
as  t43  the  disi'barges  from  manufactories  coming  down,  not  uniformly 
throughout  the  day,  but  in  large  rushes.  Mr.  Scott-^Ioncrieff  had 
pointed  out  that  the  effect  of  sudden  changes  was  to  interfere 
seriously  with  the  work  of  the  filters;  but  by  introducing  a  tank 
which  would  hold  the  whole  of  the  day's  flow,  and  in  which  the 
whole  day's  sewage  was  blended,  so  as  to  give  practically  a  uniform 
effluent,  the  work  of  the  filters  was  rendered  uniform ;  and  they 
were  not  exposed  to  the  deleterious  effects  of  sudden  clianges  in 
the  composition  of  the  sewage.  One  point  more.  Their  object  was 
not  only  to  get  rid  of  organic  impurity,  which  miglit  give  rise  to  a 
nuisancA*;  but  they  were  dealing  with  a  lic|iiid  which  might  contain 
also  the  germs  of  disease  ;  and  their  object  was  Uy  get  rid  of  these  germs, 
as  well  as  to  effect  a  chemical  purification.  That  was  another  re:L^on 
why  they  preferred  a  tank,  which  they  could  make  as  large  as  they 
pleased  at  a  moderate  cost;  because  it  had  bt^en  proved  by  Br. 
Pickard's  experiments  that  the  destruction  of  organisms  in  sych  a 
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tank  was  dependent  on  tbe  tloie  they  were  exposed  to  its  aetion^i 

With  regard    to   Mr.  Scott- MoncriefiTs  paper^  they  tnit^t  acknow- 
ledge th«  value  of  the  work  he  hiwi  done  in  enabling  thorn  to  trace  , 
the  changes  product*d  by  the  sucscessive  stages)  of  filtration*    The 
question  of  cost  hivd  bi^tiii  mentioned.    He  would  like  to  ask  Dr-  Hewitl 
it'  his  estiniatt'  of  X2  jx^r  million  gallons  for  precipitation  works  in-1 
cliidfd  intt^rt^-^^t  oa  first  cost,  or  simply  working  ex|iense8. 

Dr.  Hewitt  :  That  is  only  w^orking  expenses. 

Mr.  Mabtix  (continuing)  said  he  had  made  a  rough  estimate  < 
the  annual  cost  of  the  works  which  liiid  been  designed  t-o  deal  with 
two  and  a  half  millions  a  day,  and  he  found  that  taking  not  onlr 
working  expenses,  hut  5  pc^r  cent,  on  the  first  cf>.^t,  including  land,  J 
engineering  and  all  other  charges  connected  with  the  works,  the  cost] 
worked  out  slightly  over  XI  per  million  gallons  treated. 

Mr*  S,  F.  BuiiFoRD  suggested  tlmt  chemists  should  arrive  at  son 
sort  of  uniformity  on  the  subject,  for  at  present  tliey  wert3  all  at  T 
and  sevens. 

The  President  of  the  Section  (Dr.  8ims  Woodhead)  said 
would  draw  attention  to  the  fact  that  a  very  grt*^it  advance  in  our  I 
methods  of  treataient  nnd  of  our  interpretations  of  results  had  beeal 
made  since  hi>it  year.      Although  the  story  of  bacterhi  and  theipi 
i*t?lation  t<o  decomposition  was  n<jw  no  longer  a   new  one,  it  w& 
imly  within  coiiipanitively  r<L*cent  times  that  the  iraportAUce  of  local-1 
jsing  and  controlling  the  bacteria  as  they  carry  on  their  work  of 
disintegration  bad  been  thoroughly  appreciatt^.     There  were  two 
pcjints  to  be  kept  in  mind — that  the  process  is  controlled  to  a  certain  j 
extent,  and  is  made  to  work  under  conditions  and  in  a  position  iiij 
which  it  could  be  seen  what  was  being  done  by  the  organisms:  and  J 
secondly,  that  this  process  by  special  arrangement  may  be  made  togoi 
<m  more  rapidly  than  under  ordinary  conditions.     Those  points  with] 
the  data  put  before  them,  were  quite  sufficient  to  04?cupy  membere  j 
uf  this  section  until  next  year.     The  great  thing  was  that  they  wers  | 
gradually  accumulating  more  accurate  data.      Although   they  still 
required  a  o^nsidenible  amount  of  information  on  several  points, 
yet  they  had  now  some  facts  and  figures,  and  by  a  comparisou  (A . 
these,  no  doubt,  still  further  advances  would  be  made  during  the 
coming  year.     The  members,  no  doubt,  would  consider  the  informa- 
tion put  before  them,  criticise  and  sift  it,  and  he  hop<Hi  next  year 
there  would  be  as  great  an  advance  on  this  question  as  there  liad  ( 
undoubtedly  been  during  that  which  had  passed.     One  could  bat  | 
be  struck  by  the  marked  difference  in  the  character  of  the  paper*^. 
Lost  year  to  a  certain  extent  they  had  to  deal  with   generalities; 
tills  year  they  had  definite  datji — ^sometimes  connected,  sometimes 
unconnected ;  but  they  had  evidence  on  which  further  work  coidd 
be  done, 

l>r,  Kenivood  (London}  said  he  \»'oidd  confine  his  reply  strictly 
to  the  one  or  two  criticisms  which  had  been  passed  on  the  paper 
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prepared  by  Br.  Butler  and  liimself .     They  were  not  interested  in 
any  particular  process,  and  their  sole  object  in  reading  the  paper 
was  because  they  thought  it  contained  some  facts  of  interest,  which 
tended  to  throw  some  Hght  upon  a  very  complex  subject.     He  was 
perfectly  familiar  with  the  Exeter  plant,   having  visited  it  more 
than  once ;  itid  he  repeated  his  statement  that  the  sewage  treated 
was  exceptionally  weak.     He  did  not   say   but  what  on   certain 
occasions  it  might  be  fairly  strong,  but  he  was  dealing  with  the  mean 
composition  of  the  sewage  of  Finchley  for  six  months ;  and  if  instead 
of  an  isolated  sample  they  took  the  mean  of  a  large  number  of 
samples  as  he  had  done,  they  would  find  that  the  Exeter  sewage 
experimented  with  in  the  septic  tank  was  exceptionally  weak.     He 
did  not  argue  from  that  circumstance  that  the  septic  tank  was  neces- 
sarily not  capable  of  dealing  with  a  much  stronger  sewage,  but  that 
the   experiments  had   been  conducted  under  the   most  favourable 
circumstances.    Mr.  Martin  dropped  into  the  same  error  as  Colonel 
Jones,  in  assuming  that  they  conducted  their  experiments  wholly 
on  a  laboratory  scale.      The  experiments  were  also  conducted  on 
a  scale  almost  as  big  as  the  Exeter  experiment.     Their  filter  tank 
'Was  24  feet  by  24.     Professor  Frankland  properly  pointed  out  that 
the  solids  in  solution  might  sometimes  be  taken  to  be  precipitated  in 
the  filter  when  the  loss  was  really  due  to  the  dilution  of  the  sewage 
as  it  went  through  a  filter  which  had  previously  received  a  weaker 
sewage.     That  was  an  obvious  thing  for  them  to  think  of,  and  they 
guarded  against  it.    They  w  ere  deaHng  at  the  time  with  sewage  of  a 
Tery  constant  strength,  and  they  took  the  precaution  to  make  experi- 
ments to  satisfy  themselves  that  the  explanation  now  advanced  by  Prof. 
!Frankland  did  not  account  for  the  loss.     They  had  nowhere  said  in 
their  paper  that  nitrates  were  not  of  importance.    What  they  said 
was  that  the  presence  of  nitrates  must  not  be  regarded  as  a  definite 
sign  or  measure  of  purification  7  but  if  you  get  two  effluents  of  equal 
organic  pollution,  and  if  in  one  there  were  ten  parts  of  N.  as  nitrates, 
and  in  the  other  none,  the  one  \i-ith  the  ten  parts  of  nitrogen  as 
nitrates,  everything  else  being  equal,  woidd  be  the  preferable  effluent. 

Dr.  BiDBAL  (London)  said  the  point  he  had  insisted  upon  was  that 
the  amount  of  ** albuminoid  ammonia"  in  a  liquid,  formed  no  evidence 
as  to  whether  it  was  putrescible  or  not,  as  the  presence  of  nitrates 
or  dissolved  oxygen  have  a  beneficial  influence  in  either  retarding 
the  putrescibility,  or,  if  present  in  sufficient  quantity,  of  preventing 
it  entirely. 

Mr.  SooTT-MoNOBiBFP  (London)  cordially  agreed  with  the  obser- 
vations made  by  the  President  of  the  Section  on  the  rapid  progress 
thftt  was  being  made,  and  he  had  no  doubt  that  the  bacterial  puri- 
fication of  sewage  would  soon  be  generally  adopted  as  a  thoroughly 
satisfactory  solution. 
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GEOLOGICAL  MODEL  OF  LO^-^DO^'  AXD  SITBtrBBa 
B|>  J.  E>  Jordan.    Fnm  t5a, 

Tlie  tract  represented  is  20  m'llm  from  W.  to  E.,  and  16  ifm^^ 
to  8^  \mmg  therefore  of  320  iH|iiare  miles  area,  London  it^U  i^  in 
lh«  MatmTpart.  Thi*  nortberlj  limit  reaches  to  Hendoo,  FificMey, 
1Mt«obani«  and  Woodford  ;  the  soutbem  to  Maldeo  through  Ooy- 
dbn,  luid  to  Or|nngt<*a  ;  whilst  on  the  West  w*f  have  HaiaptoD 
Court,  Twirk**nKtttJi,  Ii*lf*worth,  and  Harrow  ;  and  on  the  ei«t  get 
bevimd  Ulbrd  and  Burkbg,  nod  to  Flumstead  and  the  Craja. 

The  hkxI^I  is  in  nditff,  being  on  the  same  honxontal  scale  as  the 
OrdiMIOjoe  Map,  an  inch  to  a  mile ;  but  vertically  rather  more  to 
§m  timm  that  scale,  1,000  feet  to  an  inch.  This  vertical  ejcagr^ 
tioil  it  needful,  as  on  a  trim  scale  the  relief  of  the  surface  ^oM 
hArdlr  ^how  at  all  on  so  small  a  sieale. 

Tht*  Keoloej,  takea  from  tlie  maps  of  the  Geological  Surrey,  i* 
shown  in  riluii  colours,  the  various  supe racial  deponts,  sneb  ^ 
AlluTium,  l4)am,  Qrarel,  and  Boulder  Clay  being  included. 

Th<^  j^iit  piiint  of  such  models  is  that  they  show  the  forra  of  tiw 
EfDund,  tht'  ithapes  and  relative  heights  and  slopes  of  the  hills,  tbe 
dirt*ettan,  brt^adth  and  general  character  of  the  valleys.  Btit  tbej  ^^ 
mom  than  this,  for  they  also  show  the  relation  of  the  various  fonss 
to  gi^ologit*  structure,  the  dependeoee  of  the  outward  shape  ontb^ 
isbmoter  and  position  of  the  beds*  the  cutting  out  of  the  valleys  ifld 
tJbf  drfing  of  the  hiUa. 

In  the  present  case  the  following  features  are  markedly  shown: 
(hi  tbo  north  of  the  Thame?«  the  hi^h  ep'ound  of  th*^  |>atcbes  of 
Bifci;shot  Sand  on  London  Clay  at  liarrow,  at  Harapatead,  and  »* 
Hii:h£::itt\  the  hu^t  falling  north^vard  to  the  Drift  tract  of  Fmcblej* 
tVn  thi^  ?*tnitli  i>f  the  Thames?  the  flat-topped  gravel-capped  bill  of 
Wiiidili^dori,  the  rid^^  of  Liondon  Clay  (with  gravel  patches)  ffow 
l^piHT  N'orwi>od  to  Forest  HiU,  and  the  high  ground  of  Shooten 
Hill,  with  it«  gravel  over  London  Clay,  and  the  bordering  flat  ^ 
Hliu'kheath  j>ebble  beds, 

Turninij  to  low  levels  the  following  are  coospicuous  :— The  flat  »>t 
the  marches  of  the  Thames  below  London;  the  gravel- flats  borderiBg 
Uie  nver  in  and  above  London,  on  either  side,  and  below  on  tbe 
nurthern  ^'\dt\  through  which  last  flat  the  Lee  and  the  Kodingflow: 
iind  the  thit  of  the  Wandle  on  the  south. 

On  tine  margin  there  is  a  transverse  section  through  Hendon  U 
Hiunmtead,  and  thence  southward  across  the  Thames  to  west  <J 
Croydon,  and  on  another  margin  there  are  sections  of  the  dee' 
borings  at  Kentish  Town,  Longhton^  Oxford  Street  (Meux's),  an 
Crt».*ssnef*5,  Loughton,  however,  is  not  wHthin  the  area,  and  th' 
R*x*tion  init»ht  well  have  been  replaced  by  those  at  Richmond  an 
Stn*alham,  which  are  in  the  area  and  also  mora  important,  fro' 
reaching  to  older  rocks. 
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els  of  thi3  kind  have  hitherto  been  made  of  some  form  of 
Ipfer  mache,  but  in  this  case  tho  material  is  tinned  steel  plate,  and 
the  cost  of  pn>d action  much  leaseued  thereby . 

It  ia  to  be  hoped  that  this  model  wiU  be  successful  enough  t-o  lead 
to  others  being  made,  and  tbat  we  shall  ere  long  find  such  aids  to 
education  in  common  use. 

There  is  one  slight  defect  in  the  colouring,  the  colours  of  the 
seetions  being  in  part  much  darker  than  those  of  the  map.  Thig  is 
probably  owing  to  the  sections  having  much  dark  shading,  the  effect 
of  which  is  to  alter  the  colour  placed  over  them.  In  a  like  way  dark 
hill -shading  oft^^n  spoils  the  colouring  of  geologic  maps. 

W.  W. 

A  HANDBOOK  OF  HYGIEISE  AND  SANITARY  SCIENCE.* 

lir  the  eighth  edition  of  this  well  known  work,  the  bulk  of  the  volumt* 
is  increased,  both  in  respect  to  the  sixe  of  the  page  and  the  number 
of  pages;  for  although  it  is  now  only  some  ^ix  years  since  the 
seventh  edition  appeared,  so  ccmtinuous  and  rapid  is  the  advance  of 
knowledge  in  the  wide  domain  of  Public  Health,  that  in  preparing 
this  last  edition  the  autlior  has  found  a  great  deal  to  re\^Tite  and 
to  add. 

A  text-book  which  lias  reached  an  eighth  edition  does  not  stand  in 
need  of  coiumendation,  but  it  may  be  waid  that  Dr.  Wilson  has 
succeeded  admirably  in  his  task  of  collecting  reliable  information 
from  all  the  latest  approved  sources  ;  and  this  edition  is  well  worthy 
of  the  favourable  reception  which  has  always  been  accorded  fo 
previous  editions.  There  are  fe^v  w^orki*  upon  PybHc  Health  which 
impart  instniction  in  so  readable  a  form,  and  no  hand-book,  which 
on  account  of  the  well-balanced  ti^eatnient  of  different  subjects  of 
varjing  degrees  of  importance,  and  the  general  accuracy  of  its  in- 
formation, may  be  more  advantigeoysly  read  by  the  student  or 
consulted  by  the  sanitary  officer. 

Amongst  so  much  which  is  excellent  in  this  w^ork,  one  hesitates  to 
draw  attention  to  the  only  material  respect  in  which  the  treatment 
of  the  subject  matter  leaves  something  to  be  desired ;  but,  although 
there  are  some  who  will  sympathise  with  Dr.  Wilson's  remarks  upon 
the  value  of  serum-therapy  and  antirabic  inoculation,  his  views  are 
not  shared  by  the  majority  of  those  others  whose  special  knowledge 
entitles  them  to  an  opinion,  and  on  this  account  it  seems  a  pity  that 
they  should  have  been  given  expression  to  in  a  text-book  which  is 
destined  to  be  so  largely  used  by  students. 

H  R  K. 


♦  By  Geofge  Wils^m,  M.A.,  M.D.,  LL. a.  P.R.S.Edin,,  D.P.H.CSamb,    Eighth 
fidition.    J,  &  A  CliurchiU.    London,  1898.    798  pp.    Plfioe  128.  6d, 


ARTICLES    RELATING   TO    PUBLIC    HEALTH, 

Appwiog  in  the  chief  Brltisb  and  Foreign  Journals  and  Transactions. 

Abstrtici^  of  Titles  classijied  in  this  List  under  the  folloicin^ 

headings : — 

Science  In  Relation  to  Hygiene  and  Preventive  Medicine. 
Hygiene  of  Special  Classes,  Trades,  and  Professions. 

Municipal  Administration.  

Building'  Materials,  Constriiction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene* 

NOTB,— A  list  of   Bub-tieadmgB  ia  given  on  page  286,  wid  a  liat  of  the 
Joimuds  from  which  the  Titles  are  selected  is  given  on  page  300* 


Science  in  relation  to  Hygiene  and  Preventive  Medicine. 

BmtNHEiM,  Dr.  J.     Uebor  Immunisirung  von  Versuchsthiereii 

gegcn  die  Mischinfection  mit  Diplitheriebacillcn  uiid  Strep- 
tococcen.  ArcL  J\  llf/giene^  Bd.  XXXIIL,  Pts.  1  &  2» 
1898,  p.  35. 

On  the  immunisation  of  animjils  against  tlie  miied  inlrection  \nth 
Diphtlieria  bflcilli  and  Streptococci, 

Di  SLvTTEi,  Prof.  Dr.  Eugenio.  Studien  fiber  die  Wutli- 
krankbeit.  I.  Die  experiment^lle  Wuth  beiin  Wolfe.  ArcL 
/  Hygiene,  Bd.  XXXIU.,  Pt.  3,  Ibm,  p.  26 1>. 

Studies  of  HydropliobiE.      I»  Experimental  Hydrophobia  in  the 
Wolf, 

Meyerhof,  Max.  Znr  Morpholo£^e  des  Diphtberiebacilius, 
ArcLj:  Hygiene,  Bd,  XXXIU.,  i'ts.  1  &  2,  1898,  p.  1. 

On  the  Morphology  o£  the  Diphtheria  Imcillue, 

OpbescUj  Dr.  V.  Stndicn  iiber  thermophile  Bactcrien.  ArcJu 
/  Hygiene,  Bd.  XXXIIL,  Pts.  1  &  2,  1898,  p.  164. 

Eiperimental  studies  of  the  ThermophOic  Bacteria. 

KuBNER,  Max,  Notiz  uber  die  Wasserdampfaussdieidung 
durch  die  Lunge.  ArcL  /  Hygiene^  Bd.  XXXIII.,  Pts, 
1  &  2,  1898,  p.  15L 

Note  on  the  excretion  of  water  through  the  lungs. 
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Tbumpp,  Dr.  Joseph.     Das  Phanomen  der  Agdutination  und 
seine  Baziebungen  zur  Immunitat.     Arch.  f.  Hygiene^  Bd. 
XXXIIL,  Pts.  1  &  2,  1898,  p.  70. 
The  phenomenon  of  agglutination  and  its  relations  to  immunity. 

Smith,  Capt.  F.,  R.A.M.O.,  D.P.H.  Diphtheria  Bacilli  in 
the  Urine.     The  Lancet^  November  19th,  1898,  p.  1325. 

Account  of  two  experiments  in  which  guinea-pigs  were  infected 
\vith  diphtheria  bacilli,  with  the  result  that  the  bacilli  were  subse- 
quently found  in  the  urine. 

IVoLFENDEN,  R.  N.,  M.D.,  and  Forbes-Ko^s,  F.  W.,  M.D. 
Action  of  Roentgen  Rays  upon  the  Growth  and  Activity  of 
Bacteria  and  AGcro-organisms.  Tlie  Lancet^  June  25th, 
1898,  p.  1752, 

Experiments  are  described  indicating  that  the  exposure  of  the 
bacillus  prodigiosus  to  the  X  rays  greatly  increases  the  growth. 

Laschtschenko,  Dr.  P.  Ueber  den  Einfluss  der  Wasser- 
trinkens  auf  Wasserdampf-  und  Kohlensaiire-Abgabe  des 
Menschen.  Arch.  f.  Hygiene^  Bd.  XXXIIL,  Pts.  1  <&  2, 
1898,  p.  145. 

On  the  influence  of  drinking  water  on  the  excretion  of  aqueous 
vapour  and  carbonic  add  by  man. 

Leonabd,  Norman,  B.Sc,  F.I.O.  The  Relation  between  the 
Specific  Gravity  and  the  Insoluble  Fatty  Acids  of  Butter 
and  other  Fats.     Tlie  Analyst,  November,  1898,  p.  282. 

Refers  to  the  existence  of  a  fairly  constant  relationship  between 
the  specific  gravity  and  the  percentage  of  insoluble  fatty  acids  yielded 
by  butter  and  margarine,  and  showing  how  the  latter  may  be  approxi- 
mately calculated  by  means  of  a  formula. 

WoLPERT,  Dr.  Heinrich.  Ueber  den  Einfluss  der  Luft- 
bewegung  auf  die  Wasserdampf-  und  Kohlensaure-Abgabe 
des  Menschen.  Arch  /.  Hygiene,  Bd.  XXXIIL,  Pt.  3, 
1898,  p.  206. 

On  the  influence  of  the  movements  of  air  on  the  excretion  of 
aqueous  vapour  and  carbonic  acid  by  man. 

Davison,  J.  T.  R.,  M.D.  The  Effects  of  Drying  of  the  Soil 
upon  the  Public  Health  of  Buenos  Ayres.  The  Lancet, 
August  6th,  1898,  p.  314. 

Figures  and  diagrams  are  given  showing,  for  a  period  of  25  years, 
the  marked  effect  of  the  drying  of  the  soil  by  drainage  operations  in 
reducing  the  mortality  from  phthisis  and,  still  more,  from  tetanus. 
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Brodie,W.  H,,M.D,;  Rogers,  W.  G.,  M.D.;  and  Hamilton, 
E.  T*  K,  M.D* — (Johannesburg).  A  Contribution  to  the 
Pathology  of  Infection  by  the  Piieumo coccus.  Tl^e  Lancet^ 
OctolxT  22nd,  1898,  p.  1045. 

Clinical  and  pathological  facts  observed  in  t%\o  fatal  epidemics  with 
**  Rhinitis"  as  the  tirst  prominent  symptom,  point  to  the  conclusion 
that  the  pnettmocoecus  extended  from  the  nasal  mucous  niembnune 
"along  various  anatomiml  channels  of  infection,'*  causing  pneu- 
monia, cerebro-fipinal  meningitis,  &c* 

Cahill,  John,  M.D,  A  Note  on  Ptomaine  Poisoning.  The 
Lancet,  October  29th,  1898,  p.  1122. 

An  instance  recorded  in  which  three  persons  and  a  cat  suffered 
from  ptomaine  poisoning,  the  former  from  soup  made  from  the 
remains  of  a  duck  which  several  persona  had  eaten  on  the  two  pre- 
ceding days  without  iU-effect,  and  the  hitter  from  eating  a  hone  from 
the  BO  lip  pot. 

CoBBETT,  Lours,  M.A*»  M.  B.  Anti  -  streptococcic  Serum. 
Lancet,  April  9th,  1898,  p.  98  (i. 

At  present  cannot  recommend  such  serum  in  human  diseaae,  but, 
judging  from  the  success  already  attained  in  the  laboratory,  the 
diwovery  of  a  protective  eerum  may  be  looked  forward  to. 

The  result  of  the  treatment  of  Diphtheria  by  Anti- 


toxin in  London  compared  with  that  in  Piiris  and  Berlin. 
The  Lancet,  December  3rd,  1898,  p.  1457. 

Figures  are  given  which  show  a  much  greater  reduction  in  the  case 
mortality  in  Paris  and  Berlin  since  the  introduction  of  the  antitoxin 
treatnient,  a  result  which  is  attributed  to  the  more  general  adoption 
of  the  treatment, 

Dewar,  Professor,  F.R.C.V.S,  The  Utilisation  of  the  Flesh 
of  Tuberculous  Animals.  The  Journal  of  State  Medicine, 
December,  1898,  p.  619. 

Dingle,  Chas,  V,,  MD.  Account  of  the  Middlesborongh 
Small'tx)x  Epidemic,  1897-98,     Lancet,  April  23rd,  p*  1104. 

Among  other  statistics,  figures  are  given  in  children  under  10  years 
only  one  death  occurred  among  41  vaceinatod  cases,  compared  with 
24  deaths  among  53  unvaocinated  chOdren  attacked  under  10  years. 

Grimes,  L.  A.,  M.R.C.S.  A  case  of  Membranons  Tracheitis 
and  Laryngitis  without  the  presence  of  Diphtheritic  BacillL 
Lancet,  August  13th,  1898,  p,  409. 

In  this  case  tracheotomy  was  performed  on  account  of  a  mem- 
branous inflammation  of  the  trachea  and  larvni,  in  which  bacterio- 
logical exauiinations,  on  three  occ^asiona,  failed  to  demonstrate  the 
presence  of  diphtheric  hacilii. 
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Hedley,  Matthew,  F.R.C.V.S.  Tuberculosis  in  its  relation 
to  Public  Health.  The  Journal  of  State  Medicine^  December, 
1898,  p.  615. 

EiuNT,  John  M.,  M.B.  On  the  Relation  of  Fibrinous  Rhinitis 
to  Diphtheria.  British  Medical  Journal,  October  22nd, 
1898,  p.  1249. 

While  other  bacteria  besides  the  Loeffler  bacillus  may  give  rise  to 
xxiembranous  exudations  in  the  nasal  passages,  the  vast  majority  of 
s^iich  cases  are  due  to  the  diphtheria  bacillus.  It  is  impossible  to 
clistinguish  the  one  affection  from  the  other  on  clinical  grounds  alone, 
^reliable  bacteriological  investigation  can  alone  settle  the  point. 

Hunting,  William,  F.R.O.V.S.  The  Comparative  Duties  of 
Me4ical  and  Veterinary  Officers  in  dealing  with  Tuberculosis 
in  its  relation  to  Public  Health.  The  Journal  of  State  Medi- 
cine, December,  1898,  p.  627. 

Lack,  H.  La^ibebt,  M.D.  Fibrinous  or  Membranous 
Rhinitis  and  its  Relation  to  Diphtheria.  Lancet,  October 
29th,  1898,  p.  1124. 

Analysis  of  symptoms  given  in  thirty-six  cases.  General  symptoms 
were  altogether  absent  or  very  mild.  Local  symptoms  lasted  from 
six  to  eight  weeks,  and  paralytic  sequel®  were  entirely  absent. 
Klebs-Loffler  bacillus  found  in  thirty-three  cases  which  were  bacterio- 
logically  examined.     Disease  found  to  be  very  infectious. 

Maktin,  Sidney,  M.D.,  F.R.S.,  and  Hunt,  G.  B.,  M.D.  Cases 
of  Diphtheria  treated  by  injection  of  Antitoxic  serum  in 
University  College  Hospital  during  1896-97.  British  Medical 
Journal,  September  3rd,  1898,  p.  624, 

Conclusions : — 1 .  Great  reduction  both  in  total  and  tracheotomy 
mortality.  2,  Full  benefit  not  established  until  fairly  large  doses 
(7,000  to  8,000  normal  units)  are  employed.  3.  Has  but  little 
effect  unless  given  before  the  fourth  day.  4.  Not  only  reduces 
mortality  but  also  severity. 

Raw,  Nathan,  M.D.    The  value  of  Anti-streptococcic  serum 
in  the  treatment  of  some   Pathogenic  Infections.     Lancetj 
July  9th,  1898,  p.  81. 
Gives  cases  illustrating  the  value  of  the  treatment,  and  explains 

the  importance  of  first  establishing  the  presence  of  streptococci  in 

the  blood  or  discharges. 

PoBTBR,  Ch^vrles,  M.D.     The  Influence  for  Evil  of  the  Mid- 
den-Privy in  the  Dissemination  of  Typhoid  Fever.     Lancet, 
October  29th,  1898,  p.  1120. 
Five  years*  figures  are  given  showing  that  the  incidence  of  typhoid 
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fever  m  Stockport  is  nearly  three  times  greater  in  privj'-midden 
houses  than  in  liouaes  with  water-closets.  The  figures  are  grouped 
in  accordance  with  mteable  value  and  class  of  cloaet. 

Stepiiekson,  F.  W.  M,  iLB,  Lead  Poisoning  in  an  Infant 
four  weeks  old.     The  LanceU  Decemljer  3rd,  1898,  p.  1473. 

History  of  a  ease  of  serious  lead  poisoning  traced  to  tli**  use  of  a 
d tinting  ptjwder,  which  proved  to  be  **  powdered  white  lend.'* 

Thompson,  J,  R.,  M.D.  Non-diphtlieritic  Membranous  Sore- 
tbroat     Lanceiy  May  7th,  1898,  p,  12ti0. 

Report  of  case  with  membrane  on  one  tonsil  and  pharynx.  No 
Loffler  bacilli  were  fonnd  on  two  examinations,  hut  a  rod-like  bacillus, 
shorter  and  thicker  than  the  diphtheria  bacillus,  was  found. 

Thomson,  R.  S.,  B.Sc,  M,D.,  and  Brownlee,  John,  M.A., 
M.D.  Ohservatinns  on  an  Infectious  Disease  in  Lascars 
having  close  relations  with  Variola  and  Varicella.  Tjoncet^ 
October  22rd,  18ti8,  p.  105L 

A  history  is  given  of  16  cases  of  an  aflPection  which,  although 
resembling  both  small-pox  and  chicken  pocks,  was  apparently  a  dis- 
tinct diaeaae,  and  not  a  modiiied  varicella  due  either  to  climatic  or 
racial  conditions. 


TiiORNE,  Sir  Richard  Thorne,  K.C.B.,  F.R.S.     The  Ad- 
ministrative Control  of  Tuberculosis.     The  Journal  of  State 
Mediciuf,  December,  1898,  p.  591, 
Bein^  No.  1  of  the  llarben  Lectures. 


Hygrisne  of  Special  Classes,  Trades  and  Professions, 
Municipal  Administration, 

CLAPHA.AI,  F.  Dare.  Design  for  a  Convalescent  Home  (illus- 
trated) on  the  South  Coast.  The  Builder^  October  29th, 
1898,  p.  386, 

Description  of  the  design  which  was  submitted  in  competition  for 
and  gained  the  silver  medal  offered  by  the  Architectural  Association. 


The  Builder^  October  22nd, 


Leeds  New  Fever  Hospital. 
1898,  p.  368. 
Description  of  the  buildings. 

Meade,  The  Right  Hon.  J,  M.  Duties  of  Municipalities, 
more  especially  with  reference  to  the  Housing  of  the  Work- 
ing Classes.  The  Journal  of  State  Medicine^  November, 
p.  542. 
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•*This  Buhdee,'*  Editor  of.  The  Sanitarv  Inspector  and 
his  Work.     The  Builder,  October  15th,  1898,  p.  329. 

It  points  oat  that  the  duty  of  the  Sanitaiy  Inspector,  while  often 
disagreeable  and  obnoxioas,  is  of  the  greatest  importance  to  the 
B^hcde  commnnity.  Inspectors  should  be  men  of  ability,  integrity, 
and  energy,  and  should  be  well  paid. 

Water  Supply,  Sewerage  and  Beftise  DisposaL 

POBTEK,  C,  MJ).  The  Snperrision  of  Public  Water  Supplies 
in  the  Hands  of  Private  Companies.  The  Journal  of  State 
Medicine,  November,  1898,  p.  549. 

Points  out  the  desirability  of  sanitary  oflSdals  obtaining  powers  of 
entry  upon  gathering  grounds  or  water-works,  the  right  to  take 
samples,  and  the  right  to  make  a  general  inspection  from  time  to 
time. 

Malvoz,  K  Les  Microbes  des  Elanx  dans  la  Province  de 
Liige.    Le  Technoloyie  Sanitaire,  November  1st,  1898,  p.  150. 

Showing  the  necessity  for  public  district  laboratories  for  examina- 
tion of  water  supplies.    Self-purification  of  rivers. 

Malvoz  et  Lambotte.  Les  Nappes  Aquiferes  le  long  dn 
Canal  de  Li^ge  a  Maastricht.  La  Technologie  Saniiaire,  No- 
vember 1st,  1898,  p.  155. 

Water  obtained  from  wells  along,  the  canal  furnish  good  water, 
although  the  canal  is  almost  an  open  sewer. 

Thresh,  J.  C,  M.D.,  The  Protection  of  Urban  and  Rural 
Water  Supplies.  The  Journal  of  Stale  Medicine,  November, 
1898,  p.  553. 

Deals  with  the  sources  of  water  supplies  and  the  means  arailable 
for  protecting  each  from  pollution. 

MoBNER,  Cakl  Th.     Zur  Zinkfrage.     Arch.  /.  Hygienej  Bd. 
XXXm.,  Pts.  1  &  2, 1898,  p.  160. 
Detection  of  zinc  in  a  water  supply. 

CoTTRELL,  Henry,  K  P.,  Assoc.M.Ikst.C.E.     The  Purifica- 
tion of  Drinking  Water.    Engineering,  November  11th,  1898, 
p.  608 ;  continued  from  Engineering,  p.  495,  ante. 
Sterilization.    (To  be  continued.) 

Davison,  George  S.,  M.Am.Soc.C.K  The  Gas  Engine 
Pumping  Plant  of  the  East  Pittsburg  Water  Co.  J  he  En- 
gineering Record,  October  8th,  1898,  p.  407. 

Detailed  description  of  plant  with  drawings. 
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AETICLKS   OK   PUBLIC   IIEALTU. 


HlLL^   William   R,,  M.Am.Soc.C.E.       Water  Distributing 

Systems*     The  Engineerinp  Record^  October  1st,  1898,  p.  381. 
Importance  of  systematic  inspection  of  all  apparatua  and  appli- 
ances.    Details  of  construction. 

Macmohran,  Alexander,  Q.C.  The  Effect  of  Recent  De- 
cisions on  the  Liabilities  and  Ritrlits  of  Owners  in  respect  of 
the  Drainage  of  Bnildings.  The  Builder^  November  12th, 
1898,  p.  433- 

A  condensed  report  of  paper  explaining  the  legal  decisions  referring 
to  the  maintenance  and  repair  ot  sewern.  A  statutory  exception  is 
quot*^d  showing  that  sewers  made  for  profit  remained  private  property. 

Haijks,  Louis.    Failures  in  modern  Drainage  Construction  with 
suggestions  for  their  remedy.    Building  News^  September  30th, 
1898,  p.  453, 
Drainage  ^arantee  by  Local  Authority,      Materials.      Testing* 

Jointing  Pipes.     Iron  Pipes,     Ventilation. 

Thomson,  Gilbert,  CE.     A  suggested  Standai^d  for  Drain 
Testing.     The  Builder^  December  10th,  1898,  p.  538. 
Condensed  report  of  paper  advocating  testing  by  air  pressure. 

DiBDiN,  W,  J,,  FJ.C,  F.C.S.,  and  Thldichum,  G.,  F.C.S. 

Conditions  necessary'  for  the  successful  purification  of  Sewage 
by  Bacteria.  The  Surveyor,  September  23rd,  1898,  p*  395. 
History  of  bacterial  procesaes.     General  conditions.     Air  supply* 

Temperature.     Admission  of  light.     Keaction  to  test  i>aper  of  the 

sewage  purified.     Time  of  contact.     Nature  of  bed  material.     Depth 

of  bed. 

RiDEAL,  S.     Standards  of  Purity  for  Sewage  Effluents,     En- 
gineering^  October  28tli,  1898,  p.  550,     (Aljstract*) 
ITBual  purity  standards  for  sewage  arbitrar}'  and  artificial.     The 

author's  formula. 

Brown,  William.     Sewage  Disposal  at  Staines.     TJie  Public 
Health  Engineer,  December  17th,  1898,  p.  489. 
Descriptinn  and  Plans  of  Works. 

Heating",  Lighting-,  and  Ventilating". 
Henman:,  WiLLlA^f,  F.R J.B.A.    A  Review  of  a  Rejiort  on  the 

Ventilation  and  Warming  of  certain  of  the  Metropolitan  Poor 
Law  Schools,  by  Wm.  liTapicr  Shaw,  M.A.,  F.R,S,  Journal 
of  the  Roi/al  Imtititte  of  nritish  Architects,  Novemlier  litli, 
1898,  p.  12, 

The  Be  viewer  considers  the  buildings  were  very  thoroughly  ex- 
amined, and  that  many  valuable  suggestions  were  made  in  the  Report. 
He  welcomes  an  official  advocate  of  ventilation  by  mechanical  meAns, 
and  criticises  adversely  some  of  the  details  referred  to  in  the  Report. 
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WooDBRiDGE,  pFofessor  S.  H,  School  House  Warming  and 
Ventilation,  The  Emgmeerijtg  Record^  October  22n(I  and 
29th,  1898,  pp-  454  and  47G. 

Means  of  reducing  draughts.  Dijffusers.  Air  supply  for  school- 
Tooiiis.  Cost  of  building.  Cost  of  special  equipment.  Boiler  power 
neoeesary.     Cost  of  moving  air.     Gravity  ventjlation* 

Mechanical  ventilation.  Cost.  Fuel  for  air  warming.  Attendance. 
Succe88l?e  ventilation.  Supply  of  air  for  rooms  not  fi-equeutly  occu- 
pied.    Course  of  the  air  supply,     {To  be  voniimtcd), 

Oberdieck,  Dr.  Carl.  Ueber  Beleuchtnng  mit  Petroleum. 
Aj-cL/.  Hygiene,  Bd.  XXXIIL,  PL  3,  1898,  p.  229. 

On  lighting  with  petroleum. 


Personal  and  Domestic  Hygriene, 

Laschtschenko,  Dr.  P.  Ueber  Producte  aus  sogen.  Wald- 
wolle.  ArcLj:  Hijgiene,  Bd.  XXXIII.,  Pt.  3,  1898,  p.  193. 
Experimental  investigations  of  **  pme  wool,"  &c. 

Chapman,  Alfred  C,  F.LC.     A  Curious  Meat-Preservative. 

The  Analyst,  December,  1898,  p.  309- 

A  solution  intended  for  the  preservation  of  Meat  was  found  to 
contain :  alum,  stodium  eldoride  and  nitrate,  sulphurous  acid,  benzoic 
acid,  and  chloral  hydrate. 

HiEROCLES,  Dr.  CoNSTANTiN  X.     Ueber  die  Verwendbarkeit 
von    Oel   zur  Fleischconsenirung.      Arch,  /.  Ili/gunet  Bd, 
XXXIU.,  Pts.  1  &  2,  1898,  p.  155. 
Employment  of  oil  for  the  preaer^tition  of  flesh. 

Delepine,  Prof,  Sheridan.  Some  Experiments  on  the 
Disinfection  of  Rooms  by  Gaseous  Formic  Aldehyde.  The 
Journal  of  State  Medicine^  November,  1898,  p*  527. 

Details  experiments  made  with  the  Formogene-Eichard  lamp,  and 
points  out  the  advantages  which  formic  aldehyde  possesses  over 
other  gaseous  disinfectants. 

Kanthack,  Prof.  A.  A.,  M.A,  M.D,     The  use  of  Formalin 

Lamp  for  the  Disinfection  of  Rooms.     Th£  Lancet^  October 
22nd,  1898,  p.  1049. 

Gives  an  account  of  a  series  of  experiments,  showing  (1)  that 
formalin,  if  produced  in  an  efficient  manner,  is  a  good  superficial 
disinfectant ;  (2)  that  the  Alformant  B  lamp  is  uotrustworthy  except 
as  a  deodorizer;  (3)  that  the  Alformant  A  lamp  is  not  much  more 
traatworthy  ;  and  (4)  that  the  Formogene-Bichard  lamp  gives  much 
more  favourable  results. 
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Sekaptni,  Prof,  Dr.  A,  Bcitrag  ziiJii  Experinieiitellen  Studium 
der  Desinfectionsfiihiskeit  gcnvohnlicfier  Waschseifen*  ArcL 
/.  Hygiene,  Bd  XXXnL;Pt.  4,  1898,  p.  369. 

B.eport  oo  the  Ezperimenta!  Study  of  the  disinfection  value  of 
ordinary  washing  soaps. 


NOTES  ON  BOOKS  AND  PAPERS  IN 
TRANSACTIONS, 


"A  Report  on  the  Examination  of  the  Water  supplied  to  tl 
Parisli  of  Chelsea  dnriiifx  the  year  ending  November,  1898,** 
has  recently  been  issued  by  Dr.  Louis  C.  Parkes,  Medical 
Officer  of  Health  for  the  Parish,  and  Dr.  S.  Ridea!. 

The  physical  chaiucter  of  the  water  was  noted  daily,  and  a  weekly 

bacterioscopic  examiiiiitii>n  %viis  undertaken.  The  annual  range  of 
temperature  was  found  to  lie  between  40^  and  70^  F.,  a  fact  \\hich 
contrasts  very  unfavourably  with  the  almost  constant  temperature  of 
the  water  derived  from  deep  well?*.  The  Eeport  mainly  deals  with 
the  bacterio-Heopic  examination,  and  it  eontains  some  intererting 
remarks  and  iufurmation  concerning  tht.^  organisms  which  were  found 
to  develop  at  blood-heat  by  the  Parietti  method.  Some  observations 
are  alao  made  by  Drs.  Parkes  rind  Rideal  upon  the  suitability  of  the 
Thames  as  a  sourer  iif  supply  for  London,  and  the  Report  shows 
some  good  grounds  for  ctmcluding  that  reliance  cannot  be  placed 
upon  sand  iiltration  alone,  w  hen  the  water  is  derived  from  a  river 
which  drains  a  highly  cultivated  and  populated  area. 

H.  E.  K 


I 


**A  Simple  Method  of  Water  Analysis,"  by  J.  C.  Thresh, 
M*D.  Second  Edition,  56  pp.,  small  octavo.  J.  ^  A* 
ChnrchilL     London,  1898, 

The  Author  states  that  this  book  has  been  s]jecially  designed  for 
the  ujse  of  MedicJil  Officers  of  Health,  and  several  alterations  and 
additions  have  been  made  to  the  present  Edition*  A  section  has 
been  added  specially  dealing  wntb  the  subject  of  Examination  of 
sewage  effluents,  for  those  who  desire  to  raake  systematical  Examina- 
tions for  comparison. 

Sub.-Ed. 
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Sessional   Meetings. 

A  Meeting  was  held  on  December  14th,  when  a  discussion 
was  opened  by  E.  F.  Willoughby,  M.D.Lond.,  D.P.H.Lond., 
on  "Some  Prevalent  Fallacies  in  Vital  Statistics."  Prof. 
W.  H.  Corfield,  M.A.,  M.D.,  in  the  Chair.  The  paper  and 
discussion  will  be  printed  in  Part  I.,  Vol.  XX.  of  the  Journal. 

Lectures  and  Demonstrations  to  Sanitary  Officers. 

The  Twenty-Sixth  Course  of  Lectures  and  Practical  De- 
monstrations and  Visits  of  Inspections  to  Trade  Premises  and 
Kefuse  Disposal  Works  commenced  on  October  17th.  54 
Students  entered  their  names  for  this  Course. 


Examinations, 

At  an  Examination  for  Inspectors  of  Nuisances  held  at  Newcastle- 
upon-Tyne,  on  November  11th  and  12th,  1898,  36  Candidates 
presented  themselves. 

The  following  24  Candidates  were  certified,  as  regards  their 
Sanitary  E^nowledge,  competent  to  discharge  the  duties  of  Inspectors 
of  Nuisances : — 

1898,  Nov.  12.    Abbams,  John  Edwabd,  14,  Holbom  Mount,  Hull. 

1898,  Nov.  12.  Agab,  Thomas  Wallaoh,  18,  Derwent  Street,  West 
Hartlepool. 

1898,  Nov.  12.  Bbeet,  Feed,  8,  Albert  Terrace,  Craven  Street, 
Oldham. 

1898,  Nov.  12.    Bbown,  Gboegb  Bell,  Brook  Terrace,  Birtley. 

1898,  Nov.  12.     Beown,  Eobbet,  Winston,  Darlington. 

1898,  Nov.  12.    Campbell,  John,  33,  Hugh  Street,  Wallsend. 

1898,  Nov.  12.  Davison,  John,  3,  Hotspur  Place,  Alnwick,  North- 
umberland. 

1898,  Nov.  12.  DoNKiN,  Gbobgb  Gbaham,  51,  Frederick  Street, 
Sunderland. 

1898,  Nov.  12.  Gk)BTON,  John  Thomas,  36,  North  Street,  Murton 
CoUiery. 

1898,  Nov.  12.  Gbaham,  Gbobqb  William,  16,  Clyde  Terrace, 
Spennymoor,  Durham. 

1898,  Nov.  12.    Hall,  Fbbdebiok  William,  Success,  Fence  Houses. 

1898,  Nov.  12.  HuNTLBY,  BoBBBT  JosBFH,  54,  Athol  Boad,  Sun- 
derland. 
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1898.  Nor,  12. 

1898.  Nov,  12, 
1898.  Nov.  12. 

1898,  Nov.  12. 

1898.  Nov.  12. 

1898,  Nov.  12. 

1898.  Nov.  12, 
1898,  Nov,  12. 

1898,  Nov.  12. 

1898,  Nov.  12. 
1898,  Nov.  12. 

1898,  Nov.  12. 


Jambboti,  Ebwabb    HjUfCOCKt  35,  Julian  Street, 

South  Shields. 
MuLLANY.  MicH^iEL,  Batik,  Barnard  Castle. 
Nkwell,  Thomas,  Post  Office,  Eybope. 
Pabiceb.  Nicholas,  103,  Edgt^ware  Boad,  Newcaatle- 

upoD-Tjne. 
PjxEWS,  WiiiLiAM  BoLA??D,  49,  King  Street,  North' 

Shields. 
PoTEK,  Hahet,  64,  Park  Road,  Favereham^  Kent 
Smith,  QEORaE,  10,  Arthur  Street,  Darlington. 
Snowi>on%  John  VnraT,  16,  Westward  Street,  Mid* 

dies  borough,  Yorks, 
Spktcii,   FitANK,   2,  Brighton  Grove,  Back   Lane, 

Bramlej,  Leeds, 
WniTB,  Thomas,  77,  Ward  Street,  Sunderland. 
Wjiight,    WiLLLiM    Geoeoe,    4,  Rutland   Street, 

Wemeth,  Oldham. 
//Wttnne,   ^liss  Annie,    16,  Albert  Street,  Nelson^ 

Lancashire. 


I 

I 


1 


Ea:amination  Questions* 

ImpicUir  of  Nuisa^xc^s. — Newcastle-upon-Tyne,  November  Iltb 
and  I2th,  1898. 

1.  What  is  the  difference  between  a  disinfectant,  an  antiseptic, 
and  a  deodorant  ?  Name  the  best  means  of  disinfecting  (a)  dejecta ; 
(fe)  bed  linen;  (c)  mattrettseR ;  and  {d\  room!*, 

2.  What  statutory  provisions  e^ist  for  pi'eventing  the  use  of 
polluted  well  water  for  drinking  purjjoses  ? 

3.  What  18  thti  usual  procedure  adopted  when  an  Inspector  finds 
unsound  meat  exjjosed  for  sale  ? 

4.  What  nuiaances  are  likely  to  arise  in  the  following  trades ; — 
(1)  manufacture  of  kid  gloves  ;  (2)  the  storage  of  carbide  of  calcium; 

(3)  the   manufacture  of  illuminating  gas   from   crude  petroleum ; 

(4)  blood-boiling. 

5.  A  nuisance  arises  from  a  foul  accumulation  of  manure  on 
private  premises.  What  power  of  entry  is  given  by  the  Public 
Health  Acts,  and  how  would  you  deal  with  the  nuisance? 

6.  How  would  you  proceed  to  test  {a)  new  drains;  {h)  old  drains? 

7.  Describe  the  various  forma  of  stoneware  and  lead  traps  m 
common  use.  Give  sketches  shewing  the  diameters  of  the  traps  aud 
the  positions  in  which  they  should  be  placed. 

8.  How  long  will  it  take  to  fill  a  cistern  5-ft.  x  4-ft.  X  3-ft,  6-iB, 
through  a  pipe  l-io.  diameter,  the  rate  of  flow^  being  three  feet  per 
second  ? 

The  Candidata  were  examined  viva  voce  on  the  \2th. 


I 
1 

I 

I 


in  PnrtyaJ  Sfciinjii*  SoBnoft.  Imi^  i£  1  «*«*»» wr^ 
3pd.  1^9%  ^  CarofinMaiftf  invaeaiM  ^^lamMOiBick. 


X^eOS^BlKL   3L    Obil  WixziAJL  17.  Ckmbri^  Gi^daos^  Hjoms^ 


Sunlanr  iiialidLii    ^ampetexn  to  &cbuse  tfe  ^iii»  «f  Iw^KCtn^ 
1808,  IlecL   3L     Ipfiatt,  Oukub  Dbisx.  57,  Soetk  fitcns^  Su 

1898,  Bbcl   3.     AnjTMB,  Snam,  B^i]ng^gp,  H«tnagAm> 
1898,  Hbc   3L    Bl&csixs.  Scaieizt  Saxtxl.  T\otaMi»  HiiBww  St. 

1898,  Bbcl   3.    Bouor,    JoBm    Hoac    Pbcxtal    Ckft»   Siie. 

18^  Bbcl    3.    Boiusb.  WnxjAX,  154,  EKwortk  Boni.  Xoctk 

find.  LandpGKt. 
1898,  Dec   3l    Btu.  Ewaui,  >i,  Tnmtr  Si.,  Onniv  Towm.  EL 
1898,  Bbcl   XLBcmwfs.  IGm    Eihii.  ikiscB,    EivisleT^   &ti^ 

Boad.  Blsradellands,  IhmpooL 
1898,  Bbcl    a.    Bnu,Wiu.KAMWAi£XK.4^\Gn»i«flftorBtii&iii^5v 

Man^  Street,  Poplir,  K 
1898,  Bee    a    Cossb.  'GmnGx    Envis,    5.  Birtiiwl  Tcnaevw 

BediBonsUT,  ^nsicL 
1898,  Bee.    a    Cakwzxhks.  Eurvi:  4.  Ckrltcn  Tetnee.  FlYvmlk. 
1898,  Dee.   a    Caihxmx.  Balfh  HxnT.  31,  Smith  Sl,  #snrek. 
1898,  Dte.   a    Chamsebs.  Sny^xr  Hjuokt,  4.  IXeranihm  TLIkv 

WiBdmill  BoBd,  Hamptoo  Hm.  MkldlHn. 
1898,  Bbcl   a    CocscBoiT,  Wiixiam  Hxnr,  42.  Cifedoa  BmI 

East  Ham,  Eoex. 
1898,  Bee.    a    C6i.BMA3r,FBKDix]CK.48,Aiido>YcrBiLH€llof«mT«X. 
1898,  Bbc    a  £Cir3n3eHjLBK.  Mias  Ajtta  Bextha  bb  ILiLurr  27« 

GleiicaiiTi  Crescent,  Bdinbnrgli. 
1898,  Dee.    a    Dobmbb,  Pkbct  Chablbb,  Baimds,  XorthamptiKi. 
1898,  Bee.    3.    Bcnnr,  William    Edwabd,    61,   Kcslzel  Ararae^ 

Herne  Hill,  S.E. 
1898,  Dee.    a    Bsinnr,   Bobkkt    Gwofmsm,  20,  AdeUd?   Sqaare^ 

Windflor. 
1898,  Bee.   3.    Emr abds,  FBnnxiCK  GBtnes,  3a,  Fkali  Boad,  11n»- 

boiTPark,N. 
1898,  Dec.   3.    Fabmeb,  Jobs  Edwht,  Ecdea  TOh,  Fbrt  BoBd. 

BednTfigton  Gonier,  Mfteham. 
1898,  Bee.    3.    Fibheb,  Gbobsb,  56,  CalTert  Boad,  Gieemri^ 
1898,  Bee.   3.  LGabdctex,  Mim  Bocbita  KT^imBBTH,  92,  A«AI>HI 

Boad,  Upper  Norwood,  S.E. 


:-y^.  Dec 


:  -'j?^.  i:>h:. 

:}. 

:s>>.  Dec. 

:3. 

:  -:^>  D*^c. 

:i. 

l-9>.  D*ec. 

•3. 
:3. 

I-9S   Dhc. 

:3. 

1  -'.)>,  Dec. 

:3. 

1-96,  Dec. 

3. 

159S,  Dec. 

3. 

1S9S,  Dec. 

3. 

E v-siST.  Ed^vi^  5iLijrLST.  10.  Shrotan  Street.  Marr- 

.eouae.  W. 
JiFT^jis.    RsiTi:f.iJU    HiaHELT.   21,  Projpect  Place, 

Luaic  DiGtoD.  >«irre5. 
Jii>-i.-?..-i»  Fi^DfiaicK.  11-L  Cauxch  fiood,  Kingston, 

? .  r*:5nn:iirii. 
iL>  :ii.  T3:oMA^  ElDwry.  iM.  HoIlTbash  Street,  Hais- 

•row.  E. 
La.\.F.  Edwt:v.  :i4.  Brecknock  Boad,  X. 
LiTTLST'^j^.  FajjTs:.  13:>.  Latciunere  Bead,  Shaftes- 

burv  Pork,  S.W. 
L»  vBDAi.  Welulijc  Fbjsdehick,  The  Council  Offices, 

>Iiltoa  Boad,  South  Hom^y. 
>Li.cD«:>5^jLD.  Kfiy^ETH  Grj3t,  21.  Gt.  G«orge  St., 

S.W. 
L  >IcCBoiiSA>'.  Mls*  Jessib  Jx^tb,  15.  Kingsmead  Bd^ 

X.  Oxton.  BirkenJiead. 
McMpttk  \jy.   Thomjl*,  3,  Carwinion   Terrace,   lis- 

keard,  ComwalL 
Mlssh,  Fhaxcis  Ebw jLRD,  36,   Broftdwaj,  Frome, 

Somer^t. 
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1898,  Dec.    3.     Milleb,    George    Longbotham,    Urban    District 

Council  Offices,  Whitbv. 
1898,  Dec.    3.     Mills,  Alfked  Thomas]!  100,  Sewardstone   Boad, 

Victoria  Park,  N.E. 
1898,  Dee.    3.     Minebs,  Geobge  John  Ebynolds,  39,  Dee  Street, 

Bromley,  E. 
1898,  Dec.    3.    Moore,  Fbajtr  Owen,  12,  Cornford  Grove,  Balhaui, 

S.W. 
1898,  Dec.    3.    Nicholas,  Abthub,  21,  Frederick  St„  King^s  Cross. 
1898,  Dec.    3.     Owner,  Joshua,  140,  Forty  Acre  Lane,  Plaistow,  E. 
1898,  Dec.    3.     Paige,    Herbebt    Geobge,    64,    Agincourt    Boad, 

Buckland,  Portsmouth. 
1898,  Dec.    3.     Pbabson,  Thomas,  1,  Merritt  Street,  Huntingdon. 
1898,  Dec.    3.     Pegbam,   Geobge    Henby,    West    View,    Epping, 

Essex. 
1898,  Dec.    3.     Phillips,   Fbancis  Edwabd,  Bryn    Eirw,  Hafod, 

Pontypridd. 
1898,  Dec.    3.     Plewes,  Bobebt  Thomas,  Eawcliffe,  E.S.O. 
1898,  Dec.    3.    Eackham,  Edwabd,  39,  London  Eoad,  Boxmoor, 

Herts. 
1898,  Dec.    3.    Eead,  Fbank,  36,  Wallwood  Eoad,  Leytonstone. 
1898,  Dec.    3.     Sands,  Pebcy  Bbbtt,  19,  Warwick  Gardens,  Ken- 
sington, W. 
1898,  Dec.    3.    Shbives,  Amos,  Hardingstone,  Northampton. 
1898,  Dec.    3.    Slaughteb,  Fbedebiok,  Jarvis  Villa,  Steyning. 
1898.  Dec.    3.    Tavebneb,   Geobge  Fbank,   39,    Haggard    Eoad, 

Twickenham. 
1898,  Dec.    3     Taylob,  William,  1a,  Meadow  Eoad,  Southborough, 

Tunbridge  Wells. 
1898,  Dec.    3.    Walkeb,  Fbedebiok  Lambebt,  8,  Gladstone  Eoad, 

Watford. 
1898,  Dec.    3.     Walkeb,  William  Lee,  1,  Idris  Villas,  Towyn. 
1898,  Dec.    3.     Webb,  Chables  Fbeeman,  33,  Willoughby  Lane, 

Tottenham,  N. 
1898.  Dec.    3.     White,    Sidney  Tom  Weight,    Fenny    Compton, 

near  Leamington. 
1898,  Dec.    3.  L  Wilkin,  Miss  Emily  Habbibt,  Tiptree,  Kelvedon, 

Essex. 
1898,  Dec.    3.    Wilson,  Fbed,  225,  Nottingham  Street,  Sheffield. 
1898,  Dec.    3.     Winteb,  Edwabd,  Junr.,  82,  Church  Eoad,  Hove. 
1898,  Dec.    3.    Wiseman,  Fbedbbick,  308,  High  Eoad,  Leyton- 
stone. 

Examination  Questions, 

Practical  Sanitary  Science. — London,  December  2nd  and  3rd,  1898. 

Papeb  1. 
1.  What  is  the  law  relating  to  the  diffusion  of  gases?    What 
bearing  has  this  on  the  ventilation  of  living  rooms  ? 

vol.  iix.    pabt  rv.  «b* 
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KSETI^GS   TLELD, 


a.  Describe  the  wet  and  dry  bulb  thermometers.    State  how  the 
relative  humidity  of  the  atmosphere  can  be  arrived  at  by  meana  of  j 
this  instrument. 

3.  What  is  meant  by  "ground  air"  and  ** ground  water"?     Wliat 
cireu radiances  affect  the  movements  of  each,  and  how  may  thej  get  ■ 
polluted?  I 

4.  Specify  the  construction  and  materials  of  a  fire-proof  floor, 
60-ft,  long  and  20- ft.  wide,  capable  of  bearing  a  distributed  weight 
of  25  tona. 

Papeh  IL 

5.  How  can  a  schoolroom  best  he  ventilated  ?  What  should  be 
the  size  of  inlets  and  outlets  provided,  and  what  should  be  the 
relative  positions  of  these  openings? 

B.  Beseribe  briefly  n  Refuse-Destructor  and  its  uses.  What 
temperature  h  tLstially  maintained  to  destix^y  oixlinary  t-own  refu«e, 
and  what  perenntage  of  clinker  nnnains  after  cremation* 

7,  In  what  state  of  combination  does  the  largest  proportion  of 
nitragen  erist  in  fresh  town  sewage?  Shortly  describe  the  treat- 
ment you  would  recommend  for  defecating  the  sewage,  and  utilising 
the  nitrogen  compounds  in  solution, 

8.  A  drain  with  a  fall  of  1  in  40  has  a  velocity  of  How  of  3  feet 
per  second;  what  velocity  would  he  secured  if  the  same  drain  h 
relaid  ^vith  a  fall  of  1  in  30  ? 

T/«5  CandidaUs  wert  examined  viv^  voce  on  the  3rd, 
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Intpfctor  of  iVwi#ancM. — ^London,  December  2nd  and  3rd,  1898, 

1.  Describe  briefly  how  to  lay  domestic  drains  from  house  to  sewer. 
Give  plan  to  scale  of  8-ft.  to  1-in.,  and  state  diameters  and  fall  to 
sewer. 

2.  In  a  case  of  typhoid  fever  oc<:urring  in  a  crowded  tenement 
dwelling,  describe  in  detail  what  steps  you  would  take  to  prevent  the 
spread  of  the  disease  with  respect  to  the  followiug  points : — 

(a)  The  sick ; 

{h)  The  healthy  members  of  the  family  ; 

(c)  The  bedding,  clothing,  and  other  articles  exposed  to  in- 

fection ; 

(d)  The  rnomi*; 
(>)  The  drainage. 

3.  Ctive  a  list  of  tlie  offensive  cargoes  uiost  frequently  carried  by 
carnal  boats,  and  state  the  precautions  that  should  be  taken  to  prevent 
nuisance,     Wliat  are  the  chief  rt*gulations  as  to  cargoes  made  by  the  ■ 
Local  Government  Board  under  the  Canal  Boats  Acts?  ■ 

4.  Define  **hard"  and  "soft"  water.  State  the  action  of  the 
latter  on  lead,  and  how  such  action  may  be  prevented. 

5.  Describe  the  appearance  of  measly  pork,  and  the  effects  when 
eaten  by  men. 
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6.  What  are  the  cubical  contents  of  a  circular  rain  water  tank, 
11-ft.  diameter  and  12-ft.  deep,  with  a  flat  bottom?  State  the 
iKTeight  of  the  water  that  it  would  contain. 

7.  What  are  the  provisions  of  the  Sale  of  Food  and  Drugs  A.cts 
with  r^;ard  to  the  purchase  of  samples  for  analysis  ? 

8.  Sketch  a  good  form  of  slop-sink  for  domestic  use,  and  shew  the 
method  of  connecting  the  waste  from  the  slop  sink  situated  on  the 
first  floor  to  the  drain. 

The  Candidates  were  examined  viv&  voce  on  the  2rd, 


At  an  Examination  in  Practical  Sanitary  Science,  held  at  Man- 
chester, on  December  16th  and  17th,  1898,  6  Canditates  presented 
themselves. 

The  following  Candidate  was  granted  a  Certificate  in  Practical 
Sanitary  Science : — 

1898,  Dec.  17.    Ball,  William  Johk,  1 7,  Wellfield  St.,  Warrington. 


At  an  Examination  for  Inspectors  of  Nuisances,  held  at  Man- 
obester,  on  December  16th  and  17th,  121  Candidates  presented 
titemselves. 

The  following  66  Candidates  were  certified,  as  regards  their 
Sanitary  Knowl^ige,  competent  to  discharge  the  duties  of  Inspectors 
<::^f  Nuisances : — 

^898,  Dec.  17.    Alexander,  Gboege,  12,  James  Place,  Leith,  N.B. 
^898,  Dec.  17.    Abundalb,  Pbecy,   40,   North  Street,   Longsight, 

Manchester. 
Z1898,  Dec.  17.    Ball,  Hbnby  Habwabd,  16,  Cathedral  Eoad,  Liver- 
pool. 
ZL898,  Dec.  17.    Bbattib,  Jambs,  46,  Walton  Brick  Eoad,  Liverpool. 
1898,  Dec.  17,    Billinghame,  Albbbt  HBimY,  3,  Wycliffe  Street, 

Bock  Ferry,  Birkenhead. 
1898,  Dec.  17.    Beoww,  Joseph,  Alneburgh  House,  Maryport. 
1898,  Dec.  17.    Cainb,   William,   19,  Ainslie    Street,    Dalton-in- 

Furness. 
1898,  Dec.  17.    Cabteb,  Joseph  H.,  Burnley. 
1898,  Dec.  17.     Clabk,  Datid  Siddall,  1,  Piccadilly  St.,  Haslingden. 
1898,  Dec.  17.     Coffey,  HEimY,  17,  Blackburn  Grove,  Bootle. 
1898,  Dec.  17.    Cudwoeth,  Feakk,  Q-uildhall,  Wrexham,  N.  Wales. 
1898,  Dec.  17.    Cummings,   Joseph,  5,  Chapel  Street,  Dalton-in- 

Furness. 
1898,  Dec.  17.    Davis,  John  Henby,  1,  Whitestone  Eoad,  Fartown, 

Huddersfield. 
1898,  Dec.  17.    Dawson,  Samuel,  23,  Queen's  Eoad,  Chadderton, 

Oldham. 


16,  Dec  IT.    Dommm^  Hjhtbiw^  BsrwwO^  stiM^^-^ 


IK,  The  IT.     DrcxwoBTa.  Joror,  43.  St.  ftofs  Uodd,  Birketiliex-^=s»*- 

oettr  Ol^tiim.  J 

1806^  Difi:.  17.    CI j.B5&Uf,  Ai.rmst>  Jassm^  11,  Priiunw  !faif^]^>ai  irtJ 

law,  IJic  IT.    Hjuriios,  FuDKEtcc:.  2,  Atlsm  9txmt,  findford,  j 


laK,  INc  IT.    HAWOKm,  Jofcr,  ^K  Tftiuiiers  Str«^  B^usMboltom 
18oa,  Occ  17.    Hsxas,  Jooir,  75,  BaiiitMrteii«C»  Uf^erpool 
'  1^06,  Jkm.  17.    Hr^KK»ar,  Jossrm.  Poatehiidt  i>e«r  Xewc^^^^ajik^ 

IMS,  Hk.  17.    HfT,  BETjAJCisr,  184^  Ingniir  Ijioe.  Keiglilei^. 

I8t$«  Die  17.    lir^niiLuicii.    I<ms    Lksbwtqs,  HiukJa  t^^ooecrx^^^cv^ 

ISMi,  The.  17.     Hori,  Cuunprr,  13,  Braithwille  Stfeat.  Bbcl 
1886,  09C.  17.  LUom£,  Mi»f  3fjuiejjuer,  Joel  Tiev,  B««^ 

CburkoD-coBi-Hanlr,  MitidiesCer. 
ISM,  Dee.  17.    Jacooh,   Fixd^  24,  'OuM])tidg»  Stteel,  Weniet.;^^-^^ 

ISSe^  D^.  IT.     J4<}riaw  E«vr,  109,  Dom^td  Btn>et,  Middleftim 
1808|  Dec  17.     JoB3nKJ^«  F&ECiKEicrK  Tbouxs^  17,  Qoeeo's  Coai 

lSi8»  Otoe.  IT.    JocTBi.   Uammt   Ts^mju,    HoQt   House,    OjibeJ 

1806,  Vm.  IT.     Ejssiuw,  Uamk,  13a,  Duke  Str^t,  Brooks  Baj 

18061  Dee*  IT.    Lkwrm,  Cbaxleb  Bxsar,  105.  Chan^b  Sti^t,  Sil 

180^Dic.  IT.    I^TCU.i¥«  Gm>bgs  WuxiAM^  Toiim  HaU,  Dewsburr.        '  ^ 
l*i98,  Dec  17.     LoBD,    Wiu-iam,    16,   Hampsoo    Stfeet,    Belfieid, 

Eochdale, 
1S08,  Dt'i:.  17.     Mah:ix,    Georsx  Wiixiam,    47,    Meadow   Stnset, 

Nt'w  Bn^^litoti,  Cheshire. 
1^9^,  Dt^.  17.     Xuble,  Wilu^lm,  5,  Albert  Street,  Chester  Bmi^ 

Macclesfield. 
ISOS,  Deo.  17.     Parker,  Richard,  97,  Earl  Street,  Bradford. 
1>9^,  Dec.  17.     Perry,  William  Alburt,  296,  Eccles  New  Eoad, 

Salford. 
1^9S,  Dec.  17.     PiCKSTONE,  Mark,  U,  Park  Street,  Eadcliffe,  Man- 
chester. 
1S9S.  Dt'C.  17.     Pi>rTER,  James,  6,  Elmsley  Street,  BingJey,  Torks. 
1^9^,  Deo.  17.     Robinson,  Tom,  1:?,  Primrose  Street,  Nelson,  Lanes. 
1S9>,  Dec.  17.     Ross,  James,  ^9,  Greengate,  Salford. 
1^9S,  Dec.  17.     Severn,    Charles,    0,    Albert    Street,    Hucknall^ 

Torkard,  Notts. 
1S9S,  Dec.  17.  LSharples,    Miss    Margaret    Louisa,    Springfield, 

Little  JSutton,  Chester. 
1S9S,  Dec.  17.     Souter,  William,  296,  Oldham  Eoad,  Failswortb. 
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1898,  Dec.  17.     Southwabt,  Joseph,  4,  Eichmond  Terrace,  Matlock 

Bridge,  Derbyshire. 
T1898,  Dec.  17.    Staitdbtn^g,  William,  20,  Mount  Terrace,  Eawten- 

stall. 
1.898,  Dec.  17.     Stocks,  Geobge,  Church  Fields,  Brighouse. 
1898,  Dec.  17.    Tatlob,  James  B.,  41,  De  Grey  Street,  Hull. 
1898,  Dec.  17.    Taylob,  William,  49,  Moorhey  Street,  Lees  Koad, 

Oldham. 
1898,  Dec.  17.    Tbiteman,  James,  Bollington. 
1898,  Dec.  17.    Waqstaite,  William  Joseph,  Holmes  Chapel,  near 

Crewe. 
1898,  Dec.  17.    Watson,  Abthub,  109,  Trafalgar  Street,  Sheffield. 
1898,  Dec.  17.    Watson,    John    Geobge,    112,    Weelsby    Street, 

Grimsby. 
1898,  Dec.  17.    Wilkinson,  Pbbcy  Geobge,  Eossiter  Ed.,  Greasbro', 

near  Eotherham. 
i898,  Dec.  17.    Young,  William  Pbbot,  Eushall,  near  Walsall. 

Examinaticyii  Questions, 

Practical  Sanitary  Science, — Manchester,  December  16th 
and  17th,  1898. 

Papeb  I. 

1.  Describe  the  action  of  the  so-called  lift  and  force  pump.  From 
"^^hat  depth  is  it  theoretically  possible — with  the  barometer  standing 
^t  thirty  inches — to  raise  water  with  a  simple  lift  pump  ? 

2.  What  is  the  average  usual  rainfall  in  the  North,  South,  East, 
^^jid  West  of  England  respectively  ?  What  are  the  chief  geographical 
"Reconditions  modii^ing  the  rainfall  ? 

8.  How  would  you  define  hardness  of  water  ?  Describe  in  detail  a 
^toiethod  suitable  for  softening  water  for  a  general  public  supply. 

4.  What  methods  have  been  proposed  for  the  treatment  of  sewage  ? 
"Cpon  what  principles  do  they  depend  ?  Describe  any  one  method  in 
detail. 

Papeb  II. 

5.  Contrast  the  advantages  and  disadvantages'^  open  fireplaces, 
and  warming  by  hot  air,  hot  water,  and  steam. 

6.  What  is  the  best  position  for  a  fresh-air  inlet  to  enter  a  discon- 
nection chamber  as  regards  the  disconnecting  trap?  Illustrate  by 
sketch  and  give  the  size  of  air  inlet  in  relation  to  the  sectional  area 
of  the  upcast  shafts  of  the  drains. 

7.  What  is  meant  by  an  infectious  disease  ?  Give  two  examples 
and  detail  the  chief  precautions  to  be  taken  when  an  infective  fever 
occurs  in  a  house. 

8.  What  weight  of  water  would  be  discharged  per  second  through 
a  circular  orifice  of  one-inch  diameter,  under  a  pressure  of  1000  lbs. 
per  square  foot  neglecting  friction  ? 

The  Candidates  were  eocamined  vivA  voce  on  tJie  VJih, 
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FORTHCOMING  MEETINGS. 
Calendar,  Jakuary  to  Apiul,  1899. 

Am  fat  09  atprumit  arranged. 


Council  Meetings  are  held  Monthly  on  tbe  Second  Wednesday  in 
each  Month  at  5  p.m.,  except  August  and  8epteinber- 


Special  PurpOBea  Committee  . 
Finance  Committee 
Exhibition  Committee    . 
Congresi^  aiid  Editing  Committee 
Museum  and  Library  Committee 
Parliamentary  Committee       , 
Rivers  Pollution  Committee  . 


,  Third  Monday  at  5  p.m. 

.  Second  Wednesday  at  4^0  p.m. 

.  First  Monday  at  5  p.m.* 

.  Second  Monday  at  5  p.m. 

.  Fourth  Monday  at  5  p.m. 

.  As  occasion  requires. 

,  As  otscasion  requires. 


FEBRUARY. 


8  W. 

10  F.  I 

11  8J 

20  M, 


Sessional  Meeting  at  8  p,m. 

Examination  itt  Practical  Sanilary  Science  and  Inspectore  of  Nui- 
sances, Bristol. 

Introductory  Lecture  to  27tb  Comae  of  Lectures  and  Demonstrations 
and  riJS|>ections  for  Sanitary  Officers  (Admission  Free)»  by  Prof. 
W,  H.  Cortield,  m.a..  m.p^oxon.),  f.r.c.p.(L0xVD.). 
2Z  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.  Sanitary  Law— English.  Scotch, 
and  Iriaii ;  General  Enactments  Public  Health  Act,  1875;  Model 
Bt-Iawb,  &c.,  by  Herbert  Mauley,  m,a.  (caktab),  jf,B,  n.VM.^ 
Medical  Officer  of  Health,  West  Bromwich. 

26  8.     iDspectation  and  Demonstration  at  the  Aylesbury  Dairy  Company's 

Premises,  Bayswater.  at  3  p.m.  (number  H  mi  ted). 

27  M.    Lecture  to  Sanitary  Officers  at  8  p.m.     The  Law  Relating  to  tbe 

Supervision  of  Food  Supply,  by 

MARCH. 

1  W,  Inspection  and  Bemonstration  in  the  Parish  of  St  George,  Hanover 

Square,  at  2  p.nu  (limitetl),  conducted  by  Albert  Taylor,  Chief 
Simitary  Inepector. 

2  Th,  Lecture  to  Sanitary  Oflacers  at  9  p,m.    Trade  Nuisances,  by  Pi  of.  A, 

B4)st<^ck  Hill,  M.D.,  r>.p.H.(cAJ«B.),  F.i.c,  Queen's  Professor  of  Hygieiie 
and  Public  tlitalth.  Mason's  University  College,  Birmingham,  Medioil 
Officer  of  Health,  Stitton-C^ld field,  ic  "^ 

4  S.     Inspection  and  Demonstration. 

i\  M.  Lecture  to  Sanitary  Officers  at  8  p.m.  Diseases  of  Animals  in  relation 
to  Sleat  Supply ;  Clmracteriatics  of  Vegetables,  Fish,  &c  unfit  for 
food,  by  Alfred  HilK  m.i>..  f.k,s.e.»  p,ix\.  Medical  Officer  of  HealUi, 
Birmingham. 

8  W.  Sessional  Meeting  at  8  p.m. 

8  W,   Inspection  and  Demonstration. 

9  T,    Lectine  to  Sanitary  Officers  at  8  pvm.     Objects  and  Methods  of  In- 

m>ection,  Nuisances,  &c,,  by  J.  F.  J.  Sykes,  p.sc,  m.d,,  Leclnrcron 
Public  Health,  Guy*s  Ht>spital,  Med.  Officer  of  Health,  St  Pancras, 

10  F.  { Examinsiiion  in  Practical  Sanitary  Science  and  laspectors  of  Nui* 

11  S.  J      sunces,  Glasgow. 

11  8,     Inspection  and  Demonstration, 

13  M.    Lecture  lo  Sanitary  Officers  at  8  p.m.    Ventilation,  Worming,  and 

Lightings  by  Jo*ieph  Priestley,   aj^,,  M.U.,  M.ii.c.8.,  d.f.h,(camb.)^ 

Hedical  Officer  of  lieaJth,  Lambeth. 

•  E«»pt  Aprit 


( 


I 

I 


mad  awT^fur*  nooan 


S^m^iii  fti  ■  iiyQt^ 

13  Hu  liectne  to 

14  F.l  Es^uBMMW  m  Pkwtkal 

15  8. ;     Hi 
15  a    IwpeeUMi  •ftd^^^Ktiw  rt  lie 

17  H.   Lecture  lo  Smiitff  OOoers  as  8  fLi 

Kdd.  1C.DL.  D^^K^  Jfedkal  OOca-  of  BMlk. 

CoimdL 
19  W*  lospcctaao  snd  DimuBiliiiiiiii  in  the  F^^ah  of  Bt  Owfge,  Haaofv 

Square,  ai  2  pm.  (finiaBdi,  rnMiartad  by  Altat  Tajior,  O^ef 

Sairitaiy  liMpectoc 
:»  TluLectnfetoSaniiafyCMkaialllpLm.   Delaik  of  Plambea*  Wcffi,  by 

biapediott  and  Omowlzatin  al  tlie  EUing  Electric  I4^t  SHOIcMi, 
Refdae  DertmelBi.  Se«i«e  WotlEi»  &&p  at  ±15  pjnu,  oontecleil  by 
the  KagiBeer  and  tarreyor,  Ca»rkB  Jonm^  UlnscaE. 

24  21.  Lectins  tt>  Suotafy  OAoen  at  8  pja.  Sewefage  and  Sewage  Dia* 
poaal,  by  Prat  Eouy  Roblnaoo,  mjdswt.cm. 

27  Th.  Lectare  to  Sanitary  OOloeia  at  8  |uil  ScaYieiiguig.  Dupoeal  <if 
House  Refuse,  by  Ctiaika  Jooes,  m.dist.cb.,  Eogineer  aud  Sur- 
Teyor,  Ealing  I  rbau  IMstncC  C^NUiciL 

2d  S.  Inspection  and  Ilcmaostfatioa  at  Barking  Sewage  Ontlidl  Work)Ss  al 
3  pjn.,  ounducted  by  the  Diathct  Engineer*  L*G.C^  Jolm  Ed.  WotiK 

M.IBBLCX 

CampkU  Lid  qfLeciurtM  and  DemmdnUitmM  eon  be  oAtmiud  of  ^BuHtmtw, 


2a  S. 


(NORAEY  FELLOWS,  MEMBERS.  AND 
ASSOCIATES   ELECTED, 

From  OcTOBKE  to  DBCEMBsa,  1S8S,  melueiTe. 

(A  impute  list  can  be  had  on  a^plimiion*) 


HONORARY  FELLOWS- 

"lS&8p  Nov.      Cklli    Asqeuq^    Instituto    d    Igiene   S^icnmmtak^ 

Home. 
**1898.  Nov.      JiJfseK^-s  EuGEJrg,  21,  Eue  du  Lonthard^  Brus^eh^ 


t  Fajfued  E^i  or  LocftI  Sov^y^or. 

}  FiMMid  Exmntli  nappctQr  of  NuLB»nofA^ 


J 


"*'18^8.  Nov.     Ackbbmaij:^,  i  pUus  William,    AS9OCj£.i3raT.0.£.^ 

Oa4ik   €  f  BuHdiTtgitj  AddcrU^  BU^   Caji& 

T(twn^  C  if. 

^^ISm.  Nov.ttApAMB,  A  fani,  OUppenham,  WilUhire. 

*=**1898.  Ot'L       Atkiwbok,  u  Kixeton  Farl\  TQrH, 

^'^UBSS.  Nov,     Bell,    An  V^alker,    ii!soc.K.m»T.c.E.,   F^.i^ 

Burffh  C^  Ihinferviiins. 

'**'*1808.  Deo*  •JBlLiiMV,  >1,  Mumeljml  BuUdiuf^f,  Tr%ir9^ 

i***1898.  Dtjo*      Bekti^ky,  «*.... ^  enry,  Assoc. M.oriT.c.K.,  31,  Afii 

^^^Wm.  Nov.      BowE,   Pariiu)    Jaek^on,    B&roufjh  Efir^metr^  Officr^ 

Town  Hall.,  Easthourne, 
^'''1898.  Oct.       Braga,    John    Francis,    d.p.h.lond.,  f.c.s.,  f.l.s., 

F.G.s.,  1,  Albert  Villas,  High  lioady  Chisuick, 
^^^M898.  Nov.  Callex,  Thomas,  ASSOC.M.rNST.c.E.,  Kimherley, 
"1898.  Nov.  *JCnAi)WiCK,  John,  BletchUy,  Buds. 

1898.  Nov.      Davies,  Sidney,  m.a.,  m.d.oxon.,  d.p.h.camb.,  m.o.h., 

PhunsUnd,  S.E. 
^'^"1898.  Nov.      Dunn,    George    Owen    William,     m.inst.c.b.  (of 

Bomhaii  P.W.D.),  c/o  Mess-rs,   Grindlay,  54,  Par- 

liavient  Street,  JS,  W, 
^^•='1898.  Nov.  *iFLEMiXG.  Kichard  Philip,  Duruiee,  Forfar,  N,B, 
'^'n898.  Oct.     *Gailey,    Thomas    A.,    u.e.,    b.a.,  324,    Woodstock 

Boad,  Belfast. 
^^^"^  1898.  Oct,      Gt!lk\,  E,.  Bruce  MacGregor,  assoo,m.ikst.c.e..  Town 
Sur\)e\jOT  aud  ^au\lo.rvi|  ltv*n^wiUiT^T<3w;H  Hall,  Sdhy, 


1221 
1225 


R^f .       Dftte  of 

'-^1898.  Dec. 


^*~1898.  Not. 

^"•1898.  Oct. 

**^n89S.  Nov. 

*'«1898.  Nov. 

»^^*189a  Bee. 
^***1898,  Dec. 

^*"189S.  Dec- 

'^^898.  Nov, 

""1698.  Nov. 

'"•1898.  Nov. 

*»*^1808.  Nov. 

'""1898.  Nov. 

**»'1898.  Nov. 

''*"1898.  Dec. 
""1898.  Nov. 

f»**n898.  Dec. 

^^1898.  Nov. 

^"•1898.  Nov. 


MBMBEBS  A^D   A8SOCIATS8   BL£€T£I). 

Hakdforb,   Henry,  m,d.,   m.b«o,p.^   d.p.h.,  m.o.u., 
NotU.  C:C.,  6,  Uerf&nt  Street,  NoUitigham. 
tHoRSFLBLD,    Jormtbaa     Pachelt,     Fort     Salisbury^ 

HuiiiPHBEYs,  Henry  Howard,  Assoc.M.rN8T.c.E.»  6» 

Stanhtf  (Jai'dtnUy  Wilkaden  Greiti* 
Ivy,   Richard  Oarnithers^  assocm.ikst.C.e.,  Barjh 

tottffh  St.^  Onnslirk. 
L.iwsox,  Charles  Gritfio,  assoc.m.inst.o.B.,  Pahmrs 

MoLlNEUx,    W.    F.    T,»     Winchti^ttcr^    Southampton, 
Nl^^N,   James,    m.a.,  m.b.,   m.o.h.,   Bmlih  Depart- 
ment^ Toivn  Uall^  Manchester. 
Fakes,   Walter   Charles   Cross,    l,b.c.f.,    m.h.g.b., 

l>.P.n.,  F.C.S.,  J  4,  Trinitif  *St^nare,  S,B. 
Pjiillii»8»    Robert,    assocm.inst.o.b.,   9,    Behjrave 

Roady  Gloucester, 
Head,  Maybyn,B.A.,  m,i>.,  d.p.ii,,  m.r.c.s,,  m.o.E.,  42, 

Ftji'eijaie  Street^  Wortesicr. 
RiCHMOKD,  Jamefi,  m.b.,  d.p,h.,  m.o.h.,  133,  Soho, 

Hilly  Handsworthy  Birmhigham^ 
BiGBY,   Herbert   Peter   Barrow,  assoc.m.inst.ce., 

(Jape  Town, 
SnAiif,  Frederick,  m.okt.c.e.,  "  Helklon,^^  BrarOc- 

sotne  Parl%  Bournem^^uth, 
Wae-keb,  Herbert,  f.b.i.b.a.,  ASSOC.M.iirST.u.B-,  xVcw- 

caMh  Vlminhers^  Nottinfjham, 
Whitworth,  William,  Codsall^  Crttdleij  Heath. 
Wilson,  C.  L.  N.,  assoc.mjnst.c.e..  Bant/or  Villa^ 

Bihton* 
WooDiiEAD,  German  Sims,  m.J).,  F.K,ap»,  f.b.s.iidik., 

},  A\u/htinfjah  Lane^  Balhatv,  S,W, 
Tabbicom,  Thomas  Henry,  Aflso€.M.nrsT»c.E.,  63, 

Qumn  Square y  Bristol* 
Yaebow,  George  Eugene,  m.d.,  m.o.h,,  i>.p.h,,  26, 

Dufican  TerraiXy  hlin^U»iy  jV. 


ASSOCIATES. 

Pomed  ExamtnatiOQ  tor  InHpoctor  of  Nnlsanocs. 

"♦*1898.  Oct.     JAtETLET,  Edwin,  Lmver  Parl%  Berry  Brow,  HmUtrS' 

Jield. 
****.1898.  Nov.    tALLAif,  John,  TS,  IMmscroft  Strest^  GremocJe. 
"••1898.  Oct.    tAi.LEN,  Arthur  Taylor,  1,  St,  Andreii^s  Bead,  PortM- 

lade-hi/-Sea. 
*"*1898.  Nov.    JAstjuiTH,    Arthur,     7,    Baihff    Street,     Tonpentre 

R.  S,  0. 


7r>^ 
^•*n888.  Bee. 

'^M898.  Nov, 
»^18&8,  Oct 
»*«18e8.  Not. 

'•*MB9S.  Nov. 

^^MS98,  Oct. 

'^•1808,  Oct. 
^•^1898.  Nov. 

^"^1898,  Nov. 

'•"^ISea  Oct. 

^•**1898,  Get, 

*'"1S9S,  Dec. 

''""189^.  Nov. 

'''*M89;?.  Oct. 

'"'nsm  Nov. 

*'^*1S98.  Oct. 

^'''"1898.  Nov. 
^*'»189H,  Oct> 
^'^"1898.  Nov. 
^^^189s.  Nov, 

*'»^189S,  Nov. 
"'HS9a  Nov, 
^*^M898.  Nov. 

^*'M898.  Oct. 

^^MS9S.  Nov, 


tBAiiL^  James  Maxwell,  15^  Dtde  Ft^w^  Buxiom^ 
iBiCKPOED,   Walter    Felthoiiae.    10,    Alfred  Sir^ 

tBiEEE,  Tom,  Barmldkwidc^  Tarls. 

^Bishop,  Ernest   George,   24,   Gibbon   Streei,    i%* 

mouth. 
jB»ocEiiEH¥iiST,  Jo«epbu9  H^ginbottom,  117t  Old 

lAtfte^  Cliodderiofif  HaUinw&od,  Oldham. 
tBcmifAEi),  Isaiah,  4,  Littkt&n  Place^  8take^  Drnxm* 

pori, 
tBimuEitL,  Tom  Leonard,  24,  Lordiihip  Lan^  Wood 

Gj'f€tk,  K^ 
JCallow,  Henrv,  FtnidaU,  23,  Arodene  Uoad^  Brue- 

ion  Hill 
JCttEETiiAM,  Augtistua  Ernest,  Chureh  Eoad^  U'mtgton^ 

Manchester, 
JCoBi>NEE,  Miss  Edith  Helena,  6,  j&fi,  Oswald^^  Hoad^ 

Wf^t  BromptQn. 
JCouPE,  James,  4,  Xew  Bri^fkton^  Bramhtf^  Leedt* 
jCiioesLANi),   James,   Soxith   Lanipfiggi^  Bmvnstg^n- 

Wind^rmure, 
JDaft,  John  James,  9,  VUjds  Su^m^  WUford  Mmd^ 

Nottintfham. 
tDAiJSSLL,   Arthur   Geoi^,  15,    CQmtmrmil  Sirtet^ 

Halifax. 
XDavis,   George   Edward   Jamee,   4.    Luptw   Street^ 

Sl  Geotfj<f4  Sfptare^  S,  W. 
|:Datt,  Samuel  Nicholas,  The  CVwTOfn?rV  Couri^   Cam- 

hrhhje  Strfet,  St,  Panaa^,  ^\  W, 
:JDl-xlc)P,  Andrew,  2,  Che^Ur  Villas,  IVeWjroQk  Itmrd, 

Hiriihort;  ILSM. 
JFew,  Edwin,  17,  Nirfhlntn/  Park\  NigMmrj/,  N. 
+GiRVE>,  Frtderick  VViEiaiu,  Pmih^ton  Bat)l\  Eas- 

buitoii  Larie^  Jl^SM, 
XGrrv.s.     John     Thomas,     42,     Corporation^     Sifif^i^ 

4:iL4BDY,  Herbert  K,,  Health  Ikj^artmeni^  Munieiiml 

Buildinqs^  Nottvich^ 
ifHAimisox,  James  William,  Oat  Cotiaff^,  Kelphhtj. 
JJackson\  Joseph,  33,  Bamhjnte.  Ptnrith. 
+ Jones,  Juhii  W.,  Bdgravt  Vivmhwrla^  Swatisefj^ 
iKixcn,  Maurice  WhinJeyj  3,  Walmti  Villas^   Coel-^ 

intfioii,  Torqnaih 
JlviRKHv,  Jif'ginaid  Guj,  1,  Cairo  Street^  Smui^^Iatul, 
+ Ij El (i  H ,  A  Yt bur  G mh n m »  € hoi'tliff*  Hou4te^  Chorleij * 
J  Marshall,  Jamt^a,  SUverisoH  Strn^i^  LUth  Hulion, 

BQlttm, 
JMERaY^fA>%  August\i3   Henrj,   84,   Bridge  Sir€4i^ 

*  Moo  RE,  John,  10,  Diiht  Sl^  South  Bho^^e^  Blackpool^ 
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B^.       Dfttaof 
No.      Eleetion. 

****1898.  Dec.  JOwbn,  William,  Menai  View,  Llandegfan,  near 
Menai  Bridge. 

^•"ISOS.  Oct.    tPooMY,  Arthur  Henry,  12,  Charing  Cross,  Norwich. 

"**  1898.  Oct  tPoETMAir,  William  Charles,  46,  Bolina  Road,  Clifton- 
vUle,  Kent, 

***1898.  Oct.    JSatbbs,  Andrew,  187,  Gh-osvenor  Road,  Belfast. 

'"*1898.  Not.  JSoott,  George,  Junr.,  Daisy  H%a,  via  Chesier-le- 
Street. 

»'*»1898.  Nov.   JShbldok,  William,  Town  Hall,  Workington. 

'•"1898.  Oct.    tSiDDALL,  George,  Ossett  Spa,  Oesett. 

"**1898.  Nov.  -  JSiLOOX,  Henry  George  William,  5,  Fountain  Build- 
ings, Bath. 

*"^1898.  Nov.    JSmith,  Arthur,  12,  Jubilee  Grove,  Seacomhe. 

"••1891.  Nov.  JStonb,  James  Arthur,  38,  Church  Road,  Weston- 
super-Mare. 

""1898.  Oct.  jTowNSHBND,  Mrs.  Emily  C,  26,  Buckingham  Man- 
sions, S.  W. 

""1898.  Nov.    JWalkbb,  John,  FeOside  School,  Kendal 

""1898.  Oct.  JWalkbb,  John  Daniel,  66,  Devonport  Road,  Shep- 
herd^s  Bush. 

""1898.  Oct.    JWbbks,  George  Eobert,  213,  Clapham  Road,  S.W. 

""1898.  Oct.    jWiST,  James,  142,  Laiie  Road,  Fulham,  S.  W. 

"»M898.  Nov.  tWiNTEBBOTTOM,  Gwrge,  57,  Cobden  Street,  Water- 
head,  Oldham. 


OBITUAKY. 


COLONEL  GEORGE  E.  WAEING,  Junr.,  M.Inst.CB. 
(Fellow.) 

All  who  have  been  interested  in  the  progress  of  sanitary 
science  in  recent  years  abroad,  as  well  as  in  this  country,  have 
doubtless  learned  before  these  paragraphs  reach  them  of  the 
death  on  October  26tli  of  Colonel  &eorge  E.  Waring,  Junr., 
from  yellow  fever  contracted  while  in  Havana. 

While  to  some  this  manner  of  his  death  may  appear  tragic, 
it  is  probable  that  Colonel  Waring  would  have  asked  nothmg 
better  than  to  pass  away,  when  the  appointed  time  came,  while 
in  the  discharge  of  duties  to  which  he  had  been  assigned  as  an 
expert  sanitarian  by  the  President  of  the  United  States. 

One  of  his  strongest  claims  to  a  permanent  place  in  the 
history  of  engineering  is  that  he  woke  popular  appreciation  of 
the  importance  of  sanitary  science. 

His  first  conspicuous  achievement  was  connected  with  the 
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Memphis  yellow  fever  epidemic,  when  as  a  member  of  a 
natiooal  comraission  with  Dr.  John  S.  Ilellays,  U.S.A.,  and 
Dr.  Folsom  of  Massachusetts,  he  first  introduced  the  separate 
system  of  sewerage  intx>  the  United  States, 

Memphis  at  that  time  had  little  money,  and  the  fever  had 
scourged  it  so  severely  that  it  was  proposed  to  abandon  the 
site  entirely. 

It  was  mainly  Colonel  Waring  w^ho  cheered  up  the  des- 
ponding citizens,  and  showed  them  how  they  could  build  a 
system  of  sewers  to  carry  away  the  house  drainage,  only  at  a 
cost  far  below  that  of  the  combined  system  then  in  use  in  larije 
cities.  ■ 

He   also    introduced   the  sab-surface    irrigation    system   of  f 
sewage  disposal,  which  Rogers  Field  made  practicable  by  the 
invention  of  the  Hush  tank.     Colonel  Waring  used  it  first  at 
Lenox  in  a  small  way,  aiKl  hence  it  became  popularly  known  by  ■ 
his  name.     Since  that  time  it  has  proved  of  much  value  in ' 
dis|-M)sing  of  the  sewage  of  isolated  buildings  under  suitable 
conditions. 

Aside  from  liis  services  iu  the  field  of  sanitary  engineering, 
he  will  probably  be  longest  known  as  the  organiser  of  a  street 
cleaning  department,  which  really  kept  New  York  clean,  and 
has  become  a  model  for  similar  bureaus  elsewhere.  His  success 
was  so  remarkable  that  his  fame  is  now  doubtless  world  wide. 

The  *'  Engin«-'ering  Reconl  '*  of  New  York,  from  which  the 
foregoing  lines  are  extracted,  remarks  tliat  Colonel  Waring's 
latest  work  entitles  him  to  national  recognition. 

George  E.  Waring  was  born  at  Poundridge,  Westchester 
County,  in  1833.  lie  was  a  son  of  George  E,  Waring,  a 
wealthy  stove  founder  of  Stamford,  Conn.  In  the  Civil  War 
he  commanded  the  Fourth  Cavalry  of  Missouri, 

Other  ini|»ortant  works  in  sanitary  engineering  carried  out 
were  the  construction  of  a  sewer  system  in  Ogdensburg,  in 
1871;  the  main  sewer  of  Saratoga  Springs,  in  1874;  the 
Buffalo  Trunk  Sewer,  from  1833  to  188B;  and  the  sewerage 
of  San  Diego,  Cuba,  in  1887. 

His  connection  with  The  Sanitary  Institute  dates  from  the 
year  1878,  when  be  joined  The  Sanitary  Institute  of  Great 
Britain  as  an  Ordinary  Member,  and  in  1879  was  elected  a 
Fellow. 

L.  F- 

PROFESSOR  T.   HAYTER  LEWIS,  F.S.A.,  RR,LB.A*| 

(Fellow.) 

Professor  T.  Hayter  Lewis  died  on  December  10th  at  the  ' 
age  of  eighty  years.      He  retired  from  practice  many  years 
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agOj  having  led  an  active  life  and  become  prominent  in  liis  pro- 
fession. 

He  was  for  many  years  Professor  of  Arcliitectnre  at  Univer- 
sity College,  and  those  who  attended  his  lectures  were  imi)ressed 
with  liis  desire  to  give  liberally  from  his  corefully  acquired  know- 
ledge, as  much  help  as  he  possibly  could,  to  the  students  who 
attended  his  classes, 

Archieolog}'  vras  a  subject  in  which  he  was  mnch  interested. 
He  was  a  Fellow  of  the  Societip^  of  Antiqaaries,  and  an  active 
member  of  the  Palestine  Exploration  Fnnd. 

lie  served  the  lluyal  Institute  of  British  Architect-s  as 
Honorary  Secretary  for  some  time,  and  was  also  one  of  its  Vice- 
Presidents. 

The  connection  of  Professor  Lewis  with  the  Sanitary  Institute 
dated  from  1H82,  when  he  became  a  member  of  the  Parkes 
Museum  ;  he  was  sliurlly  after  elected  on  the  Council,  and 
after  the  incorporation  of  bhe  Sanitary  Institute  and  Parkes 
Moseiinu  he  remained  on  tijo  Council  until  lSi)2y  when  his 
failing  health  prevented  his  attendance. 

As  a  member  of  the  Board  of  Examiners  his  ser\^ces  were 
much  appreciated,  as  the  Council  felt  the  importance  of  the 
architectural  profession  in  connection  %vith  sanitation. 

Professor  Lewis  leetni*ed  fur  the  Institute,  and  contributed 
several  papers  to  the  Transactions. 

All  who  knew  him  will  remember  his  kindly  and  genial 
disposition  and  ready  helpfulness  in  all  undertakings  with  which 
he  was  connected, 

T.  W.  C. 


EXHIBITS   ADDED  TO  THE  MUSEUM, 

JUNE  TO  DECEMBER,  1898, 


Pan  Closet.  From  a  pluml>er'»  stock  (unused)  to  enable  stiiiientf?  to 
examine  the  details  of  constmction.  Mr.  Cohham, 

Brain  Pipes*  Marie  ot  paper  and  canvas.  Specimens*  showing  Joint, 
The  paper  is  satiiraWd  \nth  cotil  tar,  and  the  amvas  cover  with 
pitch.  A  9-in.  pipe  m  said  to  have  been  discovered  at  the  same 
time,  tbrongb  which  sewage  wa^  then  running.      B,  K  Cawif^  R,E, 

Demography  Tables  £ram  medical  officers'  reports,  including  the 
fijlIowiu|Lr  cities  and  towns: — Birmingham,  Cardiff,  H  udders  field, 
Liverpool,  Newport,  Norwich,  Nottingham,  Sunderland. 
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CONTRIBUTIONS  AND  ADDITIONS   TO  LIBRARY 


OCTOSEB  TO    I>£C£MB£B,    1898. 

♦^*  Fbr  puUiceUions  of  Societies  and  ImtitutionSy  ^c,  wee  under 
^'Academies" 


ACADEMIES    (BfiiTiflH). 

Glasgow.  Inetitution  of  Enqhuern  and  ShiplmUdei'S  in  ScQihind, 
TransactioDi,  Vol  XLI,,  *  1897-98.  427  pp.,  8vo.  Glasgow, 
1898.  The  InsiUution. 

LoDdon.     Citif  of  London  Colhrfe.    Calendar,  1898-99.    187  pp,,  8v( 
Ia>\iAqji,  1898.  *  The  S€er€i4irift 

Eoyal  Institute  of  British  Archit^ctg,     Kalendar,  1898-9r 

335  pp.^  8vo,     London,  1898.  TIte  In^ttxiute} 

TJu  TnxtUution  of  C%iil  Engineers^     Minutes  of  Proceeding*. 

Vol.  CXXXIV.,  1897-98,  Part  IV.,  516  pp.    Charter,  Supple- 
mental Clmrtera,  By-Laws,  and  List  of  Members,  223  pp.     Bri^  ' 
JSubJL^ct  Index,   Vols.  CXIX.  to  CXXXIY.,  Sessions  1894-9.5 
1897-98,  08  pp.     8vo.     London,  1898.  The  Imiituim 

Tht  Medical  Sodetif  of.    Transactions,  Vol.  XXI.^  Oct.  lit] 

1897,  to  May  leth,  1898.    370  pp.,  8vo.    London,  1898. 

The  Society. 

Roifol   Coihge  of  Surffeons  of  England,      Calendar,    1898, 

330  pp.,  hvo,     London,  1898.  The  CaUege, 

l{<tifal  Statist iml  Society,     Journal  of  V*oL  LXI.,  Part  111., 

30th  »ept.,  1898.     166  pp.,  8vo.     London.  The  Sonettj^ 

The  Sui%>tifoi*s  Institution,     Revised  Index  to  the  Professional^ 

Notes,  Vols.  I.-VIM.  (1886-1898),     71  pp.,  8vo.     London,  1S98. 

TJu  Institution^^ 
ACADEMIES  (Contixei^tju.). 


1 


m. 


Bruxelles. 

Ex  trait  d 
19  pp 


Saciete  Beige  de  Geoloffie,  de  PaUontohoie  et  d^ffydrohqie, 
11  Bulletin.     Tome  DL,  1888,  6  pp.;  Tome  VIII.,  1894, 


W,  Whitaler,  FM,SA 


Blake,  Edward,  MM.  On  the  8tudy  of  the  Hand  for  indications  of 
hjeal  and  general  Disease.     53  pp.,  8vo.     London,  1898. 

The  Publisher, 

Board  of  Agriculture.  Agricnltural  Returns.  Statistical  Tablca 
showing  Acreiige  nnder  Crops  and  Grass,  and  number  of  Horses, 
Cattle,  8heep,  and  Pigs  in  the  United  Kingdom,  with  particulars 
of  each  county  of  Great  Britain,  1898,  41  pp.,  8vo.  London, 
1898,  ThsBoanl, 

Lejiflete:  No,  50,  Wat^r  Wagtails  or  '* Dishwashers**;  51, 

The  White  op  Barn  Owl;  52,  Gooseberry  Blight;  53,  The  Pear- 
nidge.     8vo.     London,  1898,  The  Board. 

Britifih  Columbia.  The  Yeai^Book  of :  iU  Conditions,  its  CUmate, 
its  Capabilitiea.     285  pp.,  4to.     Victoria,  B.C.,  1897. 

Cmnmissioneri  of  Library  of  Legislative  Assernhl^, 


I 


co^TBiBunoira  to  libraby. 
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Budapest*  Die  Sterbliclikeit  tier  haupt-  imd  resideiizatadt  Buda- 
pest in  den  Jahren  1886-1890  and  deren  Ursachen  von  Dr.  Joseph 
yon  Korosj,      356   pp.,  4to*      Berlin,  1SU8- 

Br,  Joseph  ran  KSrmy, 

Freebridge  Lynn  E.I).G.  Prevention  of  Consumption.  3  pp.,  Svo. 
A\igii8t,  1898.  IF.  Whiiaker,  F.R,S. 

Griffitii,  Percy ^  Assoc. MJmLCE,  The  Local  Government  Board 
and  the  Protection  of  Water  from  Pollution.  7  pp.,  4to.  Eeprint 
from  Journal  of  Gas  Lighting,  189^S.  W,  Whital-er,  KKS. 

HeEyer,  5.  SUvms.  The  Plumber  and  Sanitary  Houses.  5th  Edit 
4m  pp,,  8vo.     London,  1893.  The  AutJi&r, 

Hodson,  George  and  Frederick  W.  E^eport  of^  on  the  extension  ot 
the  (Loughborough)  Waterworks  in  the  Black  brook  Valley.  18 
pp.,  fcap.     London,  Sept.,  1898.  The  Authors. 

Holland,  C,  Compulsory  CoHc  for  Board  Schools.  27  pp*,  8vo. 
Loncloju  Purchased, 
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LAW  REPORTS. 


It  has  been  suggested  to  the  Council  that  it  would  be  a 
convenience  to  many  of  the  members  to  be  able  to  refer  to  the 
full  text  of  important  legal  decisions  on  questions  bearing  upon 
Public  Health.     They  have,  therefore,  decided  to  obtain  and 

?lace  in  the  Library  the  Law  Reports  issued  bv  the  Incorporated 
/ouncil  of  Law  Reporting  for  England  and  Wales. 
The  cases  bearing  upon  Public  Health  that  appear  in  these 
reports  will  be  noted  each  quarter  in  the  JowxvwA  oi  \XNa  \\«JC\- 
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tute,  and  a  reference  made  to  the  pai^e  of  the  Law  EeiK)rts  on 
which  the  full  account  of  the  case  is  given. 

Cases  of  interest  in  the  Magistrates  Courts  will  aUo  be  not 
in  the  JoumaL 

ADULTERATION.— Fac»<e  (and  Drugs)— Milk— liainliitf  0/ 1: 

Vendor  far*  Milk  adnlUrated  In  trarmt — Sale  of  Food  and  l>ru 
Act,  1875  (dS  4-  S9  VicL,  c,  63),  s.  (i—SnU  0/  Food  and  Dru 
Ad  Amendnmit  Act,  1S79  (4^  4-  4-^  VicL,  e,  SO),  *.  J, 

The  Kespondent,  a  milk  salesraan,  contracted  to  supply  pure  milk 
to  an  Association.  Tht*  milk  was  to  be  dehvered  to  the  Association 
:it  a  Railway  terminu?*  in  Loudon.  The  Eespondent  delivered  the  miU 
in  u  pure  and  unadulterated  coodition  to  the  servaat^  of  the  Bail m a) 
(•otiipany  at  his  local  station,  and  the  milk  was  adulterated  withot4 
hid  knowledge  or  eous»ent  duiing  the  transit  from  tbe  local  station  t 
the  terminus. 

Held :  That  the  Respondent  was  liahle  to  be  conncted  under  s.  ' 
of  the  Sale  of  Food  and  Drug:s  Act,  1875. 

Far  full  report  uf  this  case  see  *'  Law  Reports/'  page  20,  which  i*aM 
ht*.  referred  tu  in  the  Library  of  the  Institute. 

FoEMALiK  A>'D  MiLK, — Befure  the  Liverpool  stipendiary. 
Wednesday,  Samuel  Wainwright,  a  milk  dealer,  was  summoned  foi 
having  sold  separated  milk  which  was  not  of  the  nature^  .substancf^ 
and  qudity  demanded.  The  defendant,  it  wa^  stated,  was  ;Lsbed  ioi 
separated  uiilk,  and  supplietl  a  mijcture  of  that  and  formalin.  Tin 
use  of  forfnalio,  it  Wiw*  explained,  enabled  ntale  milk  to  he  sold  ni 
fresh  and  tended  to  obviate  the  nec^^ssity  of  cleanliness  in  the  dairy, 
It  also  rendered  milk  indigestible  with  an  irrit^int  iictian  on  tiu 
mucons  membrane,  especially  where  yoinig  and  delicjite  ehildrej 
were  concerned.  Mr.  AL  Collingwood  WilliamN,  public  analyst,  luh 
Professor  Boyce,  Profesnor  of  Pathology  at  Univei'sity  C\jUt*gt*,  tutu 
that  Fonifalin  was  quite  unnecessary  and  Uiont  objectionable  wheis 
used  in  nnlk.  Though  it  was  not  as  yet  very  com m on,  iis  use  wi 
inereasing  in  Liverpool,  On  the  other  side*  Mr,  Duvies,  aiKily*i 
and  Br.  Barrow  wei-e  called  to  prove  that  the  projjortiori  of  foruiidin 
stated  to  have  been  used  in  the  milk  wa.s  not  injuHous  to  health. 
The  magistrate  declared  himself  on  the  side  of  the  cow  against  the 
chemist.  He  thought  formalin  was  injurious  to  health,  and  ought 
not  to  be  put  into  milk,  A  fine  of  .£5  and  costs  was  im 
Notice  of  appeal  w^a^  given. ^ — The  Times,  Der^mlter  23rd^  181*8, 


GENERAL    NOTE. 


lIuDUKasFiELiJ  Sanatouiusl— The   Comity   Borough   of  Huddcrsfiek 
have  juBt  completed  a  Sanatorium  and  Inrectious  Hospital  at  a  cost  of  aboil 
£3J,LMiiJ,  iiiid  have  published  a  description  of  the  Buildings  giving  details  1 
I  he  arrange  men  ta  wad  the  staff.      The  description  is  illoatrated  with  vie^ 
both  of  I  he  interior  and  exterior,  and  also  several  plans,  showing  the  prjs 
Uona  of  the  various  blocks  and  offices. 
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H.  B.  FAIRFAX  LUCY,  J.P. 

FBANCIS  STANIEB,  d.l.,  J.P. 


THOMAS  VALE,  J.P. 

H  A.  WAKEMAN-NEWPOBT,  J.P. 

FBED  SMiTH,  J.P..  Chairman  of  the  Aston 

Manor  Urban  District  Cocmcil. 
JAMES  BOLLASON,  J.P.,  Chairman  of  the 

Erdington  Urban  District  Council. 
E.  HADDON,  J.P.,  Chairman  of  the  Nuneaton 

and  Chilvers  Colon  Urban  District  CoimciL 
J.  K.  BOUBNE,  J.P.,  Chairman  of  the  Ather- 

stone  Baral  District  Council. 
HOWARD  P.  RYLAND,  J.P.,  Chairman  of 

the  CasUe  Bromwich  Rural  District  Council. 
EDWARD   PETRE,  J.P.,  Chairman  of  the 

Corentry  Rural  District  CounciL 
G.  W.  TAYLOR,  J.P.,  Chairman  of  the  Nunea- 
ton Rural  District  CounciL 
W.  H.  WORTH  TOWNSEND,  Jj».,  Chair- 
man of  the  Rugby  Rural  District  Cotmcil. 
J.  COVE  JONES,  J.P.,  P.8.A.,  Chairman  of  the 

Htratford-on-ATon  Rural  District  Council. 
JOSEPH  W.  FITCH,  J.P.,  Chairman  of  the 

Bromsgrore  Urban  District  Cotmcil. 
W.  CORBETT,  Vice-chairman  of  the  Broms- 

grove  Urban  District  Council. 
CHARLES  SHOWELL,  J.P.,  Chairman  of  the 

Oldbury  Urban  District  CounciL 
FREDK  J.  HASKE^,  J.P,  Chairman  of  the 

Stourbridge  Urban  District  Council. 
E.   A.   BALDWIN,  J.  P..  Chsirman  of  the 

Stourport  Urban  District  Coimcil. 
The  Rev.  C.  STOCKDALE,  J.P.,  Chairman  of 

the  BromsgroTB  Rural  District  CounciL 
THOMAS  HADLEY,  J.P.,  Chiarman  King's 

Norton  Rural  District  CotmciL 
ENOCH  HORTON.J.P.,  Chairman  Darlaston 

Urban  Dint i  let  CounciL 
WILLIAM  ddOOR,  J  P.,  Chairman  of  the  Mar- 

tley  Rural  District  CounciL 
Major  HUDSON,  J.P.,  Chairman  of  the  Per- 

shore  Rural  District  CounciL 
Rey.  W.  H.  R.  LONGHURST,  J.P,  Chairman 

of    the    Upton-on-Sevem   Rural   District 

CounciL 
H.  W.  HOWE,  J.P.,  Chairman  of  the  Yardley 

Rural  District  Counca 
R.  A  HARPER,  J.P.,  Chairman  of  the  Bilston 

Urban  District  CounciL 
E.  W.    PEARSON,  J.P.,  Chairman   of  the 

Brlerley  Uill  Urban  District  Council. 
C.  OSBORNE  ELLIS,  J.F.,  Chairman  of  the 

Perry  Bar  Urban  District  CounciL 
THOMAS  BUTLEB,  J.  P.,  Chairman  of  the 

Quarry  Bank  Urban  District  Cotmcil. 
WALTER  BASSANO,  J.P.,  Chairman  of  the 

Rowley  Regis  Urban  District  Council. 
WILLIAM   8EABR00K,  J.P.,  Chairman  of 

the  Rugeley  Urban  District  Counca 
JOHN    HUGHES,    J.P.,    Chairman   of  the 

Sedgley  Urban  District  CounciL 
JOHN  KENDRICK,  j.p..  Chairman  of  the 

Stone  Urban  District  CounciL 
CLEMENT  H.  BARROW,  j.p.,  Chairman  of 

the  Tipton  Urban  District  Council. 


f)on.  X^cal  Creasurer. 

COUNCILLOB  E.  F.  Martinbau. 


Don.  X^cal  Secretaries. 

F&OF.  A.  B08TOCK  Hill,  m.d.,  d.p.u.    |    W.  Baylby  Marshall,  h.inst.cb. 
J.  E.  Willcox,  A8SOC.M.IN8T.C.B. 


Xocal  General  Committee, 

The  Rt,  Hon.  Th«  Lord  Matoh  of  BmNHNGUAM  (Councillor  Chab: 
U.  BealeX  Chairman. 

O.  £.  BKLUSS. 

A.  a  BBNNKTT. 
MSBBBET  BENNETT. 

B.  BENNETT. 

&  BBtfNITT,  J  ?. 

Ooaaetllor  BERKELEY.  _ 

B.  K-  W,  BEBRINGTON,  A9»0C1uan.i 

EDWARD  BETTBIDaE. 

l^fwiior    BEVEXOT.  Ji^ 

BUBEBT  BEWUlTf  ASMCJLlXST.C.t, 

W.  H,  BIDLAKE,  A^ikLRA. 

E.  J.  BIO  WOOD,  J. P. 
G.  B.  BIKCH. 
ALFBED   BIBD. 
Councillor    BISHOP.  /.P. 
WILLIAM    BISHOP. 
CourjclMor  BISSEKEE. 
A,  BLACK  WELL. 
J,  GIBBS  BLAHE,  V.P. 
J.  H.  BLaKENEY. 
JOHN   BLAKEWAY,  riLC.V.s, 
EDWABD  BLISS.  4,p. 
Tlw  Bisv.  J.  C.  BLISSABD.  MA 
F  MILNES  BLirMEB.  ll.li. 
Q.  A.  BOKDDU  KEB. 
G.  F.  BOJJ>ING,  /.P. 

F.  S,  BOLTON,  J.P. 
J,  S.  B4JLT0N,  M,n. 
W,  ASHHY  BOLTON. 
EDWABD  BOS  WORTH,  J.P, 
A,  BOI'TLE,  MP. 
Sir  T.  F-  BOUOHEY,  Bmrl. 
Coundllor  BO  WATER. 
JOHN  ii<:>WEN,  J.K 
Alctennati  BOWKETT. 
The  fit  Hcvn.  Tho  EARL  OF  BRADFOl 
ISAAC  BRADLEY. 
O.  B.  BBAOG. 
J,  FRANCIS  BBAME.  iJP. 
OEOBaE  BAEWERTON,  BJl. 
PrAmot  T.  W.  BRIDaii  HM. 
J,  F.  BBIIAY. 
W.  A,  BBOOEINOTON,  ILA. 
Q.  G.  BEODIE,  /.P. 
JOSIAH  BROOKES. 
WALTER  BRtJOKH. 
J.  W.  B    BRC^WX,  J, P. 
T  L,  MTRRAY  BROWNE. 
H.  F.  BRVSON. 
H.  T.  BICRLAND. 
HENRY  BtH'KLEY. 
A,  E.  BircKTON. 
A.  G.  Bl^LLEB,  J.p, 
J.  W.  WILLIS  brXD.  JLA..  LLB,»  J 
J.  THAC  KRAY  BUNCE.  J.P. 
WILLIAM  BUNCH ER 
Profe-aor  F.  W.  BURSTALL,  M.A. 
Tho  Rev.  F.  W,  BURBIDGE,  JI.a, 
F,  31.  BURTON, 
a  P.  BUTLER. 
W   BCTLER- 
W.  W.  BUTLER,  re  B. 
GEORGE  CADBUBY. 
JOEL  CADBURY, 
BICH^^AD  CABBCTBY,  4.P. 
ALFBKD  CADDICK. 
O.  HOLT  CALDICOTT. 
LIeut.4Jrn .  The  Hon.  SOMERSET 

CALTHORPE. 
J.  B.  CARSLAKE,  B,A. 
Vrotmsot  A.  H.  CARTER,  Jf.D. 


E.  J.  ABBOTT. 

O.  E.  ABELL. 

PERCY  ADAMS, 

W.  J.  AD  All  S. 

T.  J.  ADDEN  BROOKE. 

W.  A.  ADDINSELL. 

Oooiialllor  A  DIE. 

W.  de  LACY  AHER.S'E. 

OSMUND  AIRY.  «.a. 

CHAR'  1  L,  J.p, 

AKTll  'HT. 

W.  A-    '■ 

O.  E.  ALLA.N,  i:..sc. 

CoQdcinor  ALLEN. 

ProfMSor  F.  J.  ALLEN^  HLD 

0,  EL  ALLISON. 

TH0BCA8  ANDEBTON. 

EDWABD  ANSELL.  J.r. 

JOSEPH  ANSELL, 

J.  H,  ARCHER, 

DANIEL  ARKELL, 

W.  ARUNDEL. 

Alderaiaa  ABH,  ij>. 

W.  BMEDLEY  ASTON* 

lOK  ATKINa 

W,  BECLBY  AVERY. 

E.  W.  BADGER 
*r.  a  BAILEY.  If  D. 
ASdarman  BAKER,  j.p. 
CouDclllor  BAKEB,  /.i\ 
C.  F.  BAKfi^  X.D. 

J.  H.  BAKER. 
OLIVER  BAKES. 
FBILIP  BAKER 
6.  H.  BAKER. 
Ooooclllor  BALDEN 
SAMUEL  BALDEN. 
8.  R  BALDEN. 
JAMES  BALDWIN,  J  P. 

A.  J.  BALL 
J.  M.  BANKS, 
Coaodllor  BABBER«  j.p. 
HARRY  BARBER. 

B.  V.  BARBER 
THOMAS  BARCLAY.  J.R 

F.  F.  BARHAM. 
ERNEST  O.  BARK. 
Lleut-CoL  F.  C,  B.VRKER 

H.  GILBERT  BARLING,  lt.».,  f  JUC.i- 

T.  V.  BARNES. 

FRANK  S.  BABNETT. 

H.  B.  RARNETT, 

O.  H.  BARNSLEY. 

J,  RARNSI^Y,  J.P. 

TB0MA8  BARNSLEY.  J.p. 

Alderman  Dr.  BARRATT. 

J.  W.  BAnUATT. 

JOSEPH  BAR  HOWS.  J.p, 

WALTER  BARROW, 

EDWARD  B^RWELL. 

WILLIAM  BAR  WELL,  J.P. 

SIDNEY  BABWISE.  m  d.,  D.pa. 

Mm  BASSKTT. 

CHARLES  E.  BATEMAN,  A.RJ.B.A. 

JOHN  J.  BATEMAN. 

PBILIP  BATES. 

W.  BATES. 

J.  MOORE  BAYLEY 

T.  A.  BAYLISS,  J.lv 

T.  R,  BAYLISy.  j,r, 

GEOR^iE  BE*iED.  4.T. 

GEORGE  BiL^Ltia. 


r^Sl 


L7] 


Local  (jenebal  CoMmrrKR'-cantinued, 


Mn.  EBIG  CABTEB. 

Q.  H.  CABTLAND. 

J.  P.  a  CABTLAND,  J.P. 

J.  HOWABD  CABTLAND,  J.P. 

P.  O.  B.  CAVE. 

ALBEET  CAY,  J.P. 

ABTHDB  CHAMBEBLAIN,  J.P. 

AUSTEN  CHAMBEBLAIN,  M.P. 

The  Bt  Hon.  J.  CHAMBEBLAIN.  M.P. 

WALTEB  CHAMBEBLAIN,  J.P. 

A.  DB  PEY8TEB  CHANCE. 

ALEXANDEB  M.  CHANCE,  J.P. 

ABTHUB  L.  CHANCE. 

JOHN  H.  CHANCE. 

D.  CHABLES. 
R  J.  CHABLES. 
WALTEB  OHABLTON. 
H.  H-  CHATTOCK,  J.P. 

Mian  PBANCES  E.  CHATTOCK. 

T.  P.  CHAVASSE,  M.D.,  J.P. 

EDWIN  CHESSHIBE,  P.B.0.8. 

J.  A.  CHBISTIE. 

HABBT  CLABK. 

J.  H.  CLABKE,  J.P. 

a.  H.  CLAUGHTON,  J.P. 

AUGUSTUS  CLAY,  M.D. 

Alderman  CLAYTON,  J.P. 

J.  HAZLEWOOD  CLAYTON,  MJ). 

W.  J.  CLUCAS. 

J.  B.  COCHBANE,  JJ». 

A.  H.  COLEY. 
HOWABD  J.  COLLINS. 
J.  COLLINS. 

J.  T.  COLLINS,  J.P. 

The  Bt.  Hon.  JESSE  COLLINGS,  lf.P. 

The  Bev.  W.  H.  COLMOBE,  M.A. 

JOHN  CONCHAB,  J.P. 

THOMAS  OOND. 

Alderman  COOK,  J.P. 

8.  W.  COOKE. 

J.  A.  COOPEB,  J.P. 

E.  8.  COPE. 

PBEDEBICK  COBBETT. 
JOHN  COBBETT,  J.P. 
W.  COBBETT. 
JETHBO  A-  COSSINS. 
O.  H.  COUSINS. 

B.  E.  COUCHMAN. 

The  Bi^ht  Bev.  THE  LOBD  BISHOP  OP 

COVENTBY. 
W.  H.  COX. 
JOHN  CBAIG,  M.D. 
P.  W.  FBANKLIN  CBOSS,  M.8.A. 
M1h8  H.  K  G.  DALE. 
JOSEPH  DAVENPOBT. 
BOBEBT  DAVENPORT. 
HEBMAN  DAVID. 
Coancillor  DAVIS. 
ABTHUB  H.  DAVIS. 
W.  J.  DAVIS. 
J.  H-  DAWES,  P.R.C.V.8. 
EBNEST  DAY,  P.B.I.B.A. 
H.  DAY,  J.P. 
A.  B  DEAN,  J.P. 
NOAH  DEEKS. 
O.  DAWSON  DEELEY. 
WM.  DERBY. 
Ooondllor  DEXTEB. 
GEOBGE  DEVALL. 
W.  B.  DEYKIN. 
SAMUEL  DIBBLE. 
H.  E.  DIXEY,  M.D. 
ABTilUR  S.  DIXON,  MA, 
CHARLES  DIXON. 
DUDLEY  DOCKEB 
EDWIN  DOCKEB 
LUDFORD  DOCKEB 
SIMEON  DOGUETT. 


CHABLES  DOBNTON. 
BUDOLP  DOTZAUEB 
WM.  DOUBLEDAY. 
BICHABD  DRUBY,  K.D.,  BJL 
JOHN  S.  DUGDALE,.  Q.O..  J.P. 
HENBY  DUMOLO. 
A.  J.  DUNN,  A.R.I.B.A. 
JOHN  G.  DUNN,  A.R.I.B.A. 

J.  T.  EAYBS,  M.IN8T.0.B.,  F.8.I. 

H.  TBAVEBS  EDGE. 

B  W.  EDGINTON.  M.D. 

H.  W.  EDMUNDS. 

Alderman  EDWABDS,  J.P. 

ALLEN  EDWABDS. 

PREDERICK  ELKINGTON,  D.L.,  J.P. 

G.  M.  ELKINGTON. 

H.  P.  ELKINGTON. 

LEIGH  H.  ELKINGTON. 

JAMES  B.  ELKINGTON. 

H.  W.  ELLIOTT,  J.P^ 

B  J.  ELWELL. 

The  Bev.  G.  J.  EMANUEL,  B.A. 

A.  ENTWISTLE. 

OLIVER  ESSEX,  F.B.LBJL. 

WALTEB  EVANS,  J.P. 

WALTER  H.  EVANS,  J.P. 

FREDERICK  EVEBLTT. 

G.  A.  EVERITT,  J.P. 

ALDERMAN  FALLOWS,  J.P. 

JOSEPH  FABNDALE. 

ALFBED  FEENEY. 

JOHN  FEENEY,  J.P. 

BICHARD  PENWICK. 

H.  C.  FIELD,  J.P. 

WILLIAM  PIDDIAN,  F.8.I. 

SYDNEY  FISHEB 

WALTEB  N.  FISHEB,  J.P. 

J.  W.  FITCH. 

Coancillor  PLETCHEB. 

EDWIN  PLETCHEB 

GEOBGE  FLETCHER. 

H.  H.  PLETCHEB 

C.  P.  B.  FLINT. 

OLIVER  FLOYD,  F.l.A.8. 

J.  H.  FORRESTER. 

T.  E.  FORSYTH. 

G.  H.  FOSBROKE. 

W.  E.  FOWKES. 

HENRY  FOWI^B 

WILLIAM  FOWLEB 

A.  D.  FOULKES. 

Professor  A.  FOX  WELL,  M.A.,  ILD.,  F.B.O.P. 

H.  C.  D.  PRANCE. 

W.  H.  FBANCE. 

Professor  Franklano,  ph.d.,  b.so.,  f.r.8. 

LEONABD  GAMGEE,  F.R.0.8. 

The  Rer.  Dr.  GARDINER. 

STEPHEN  GATELEY. 

P.  D.  GIBBONS. 

T.  J.  GILBERT. 

THOMAS  GILBERT,  J.P. 

WILLIAM  GILLIVER,  J.P. 

ARTHUR  GLADSTONE. 

HENRY  GLAISYEB 

Coancillor  GODLEB. 

EDWARD  M.  GOODMAN. 

P.  B.  GOODMAN,  j.p. 

G.  P.  GOODMAN. 

JOHN  GOODMAN. 

J.  D.  GOODMAN,  J.p. 

P.  S.  GOODWIN. 

W.  P.  GORDON. 

JOSEPH  GOTHARD 

M.  H.  RYAN  GRANT. 

The  Rev.  Canon  GREANEY. 

A.  D.  GREATOREX,  A88O0.1I.IN8T.0.B. 

Coancillor  GREEN,  J.P. 

W.  P.  GREEN,  J.P. 


:>■ 


.JL^SES 


^■^^H 

B^                       ^1 

Local  Gknehal  Couhitteb— ^on^mizecP.                                ^| 

LlSl-EBLEA,  Joor. 

J.  B.  MELSON,M.n.,J.P.                                  __^^ 

E.  H-  LEE. 

C.  T.  MENKE.                                                 ^^^M 

E.  ANTONY  LEES. 

J.  U.  R.  MEYEa                                            ^^^H 

J.  BAYLEY  LEES,  J,R 

JOHN  T,  MIDDLEMORE.  J.P.                      ^^^H 

H.  R,  LEEOH,  J.P, 

THOMAS  MIDDLEMORE.                                ^^^H 

C.  A.  LEEDHAM-aaEEIf,  FJLOt. 

J.  M  [  L  LI<1  AN .                                                    ^^^H 

P.  a  LEVI 

H.  HARDING  MIL  WARD,  j.p.                       .^^^H 

JOSEPH  LEWIS. 

VICTOR  GRAHAM  MtLWARD,                   ^^^M 

a  J.  LEWIS,  M.a 

A.  BRUCE  MITCHELL.                                 ^^^H 

D.  £  LLOYD-DAVIES. 

E.  G.  MITCBEI.L.                                           ^^^M 

AMennu)  LLOYD,  J.P- 

r.  W,  V,  METCHELL.                                      ^^^H 

8.  8.  LLOYD,  J  a  or.,  J.r. 

ITENRY  MtTCIiELL.                                       ^^^H 

HOWAEO  LLOYD. 

JAMES  M^JFFAT                                             ^^^H 

LEWIS  LLOYD. 

J.  J.  R    MOGG.                                                  ^^^H 

Fror«M04- JORDAN  LLOTD,  FJkCa 

FREDERICK  M.  MOLE.                                 ^^^H 

Coandltor  LLOYD,  J,P, 

HERBERT  H.  MONCKTON.                          ^^^^| 

CoancUlor  J.  H.  LLOYD»  J.P. 

ALFRED  MOROOM,  KJ]«ST.C.«.                     ^^^H 

S.  a  LLOYD,  j.p. 

a  H.  MOELEY.                                               ^^H 

U.  a  LLOYD.  J  p. 

Q.  J.  M0RRE8.  R.S.                                        ^^^M 
r.  A.  a  MORRISON,  B.A.                            ^^^H 

F.  W.  LINDXEB, 

MAX  LINDNEiL 

CHARLES  G.  MOUNTAIN.                          ^^^H 

J.  COUaTEN  AY  LORD,  J,P. 

PmUisOf  J.  H.  MtJIRHEAD,  M.A.                ^^^H 

W.   WYLEY  LORD. 

H.  L.  MULLER.                                             ^^^H 

TeOMAS  LOUD. 

W.  MULLtNER.                                               ^^^H 

F.  W,  LOWE,  MP. 

F.  E.  MUNTZ,  J.P.                                           .^^^H 

JOHN  LOWE,  J.P. 

a  F.  MU.NTZ,  J.P.                                            ^^^H 

Mn.  THOMAS  LOWE. 

p.  A  MU.VTZ,  «  P.                                           ^^^H 

8.  R.  LOWOOCK,  AS90C.li  nifT.C-t. 

Coanclllor  MURRAY.                                      ^^^H 

G.  A.  LOXTON.  FK^as. 

F.  W.  KASU.                                                    ^^^H 

ALBERT  LUCA.S. 

EDWARD  NKrrLEFOLD,  j.p.                      ^^^H 

W.  R.  LITDLOW.  J.p. 

JOHN  S.  NETTLEFOLD,  J.r.                       ^^^M 

EDWIN  LITDU)W. 

J.  W.  NEVILLE                                               ^^^H 

ALK&ED  LUDLOW. 

HERBERT  NEW.                                            ^^^H 

HARRY  LUDLOW. 

T.  W.  F.  NEWTON.                                        ^^^H 

HANDLE  K.  LUXT. 

H.BERTRAM  NICHOLS, AWOG.K.msiLe;l.        ^H 

a.  F.  LYNDON,  J.P, 

Hn«L  NORRfS,  1LD.,J.F.                                           ^M 

^  The  EcT.  a  F.  SI.  MaOCARTHY.  M.a. 

JOHN  NORTON.                                              __^M 

^^LW.  T.  MADIN.  I.D.& 

Tb«  Rt  Hon.  LORD  KORTOX.                     ^^^H 

^^n.  MALCOLM,  r.iLO.r.«. 

F.  B.  OSB4>BN,  F.8.I.]i.A.                                ^^^H 

^^HEXRY  M<LEr.  v.d. 

A,  C.  OSLER.                                                     ^^^^H 

^^^Erofauor  E.  MALINS,  m.d.^  j.p. 

A.  FOLLETT  OSLES,  F.KA                         ^^^M 

^^■PERBERT  yiANLEV.  11.4..  M.B.,  D.r.H. 

H.  F.  OSLEE.                                                 ^^^H 

^^TjOSN  MAXLEY,  J.P. 

D.  a  LLOTD  OWEN.                                   ^^^M 

I           W.  S   MANN. 

SAM  OWEN.                                                               ^H 

1            Alderm*ii  MANTON,  J.P. 

W.  T.  OWEN.                                                           ^1 

1             H    J.  MAN  rON.  J.P. 

Tb«  B«r.Cuion  MANSFIELD  OWEN.  M,A  ^_^B 

1            EDWARD  MAPPLEBBCK,  it. 

EDWIN  PADMOEE.                                       ^^^| 

■             H.  MARaETTS. 

QEOB0E  PADMORE.                                      ^^^1 

■           J   A.  MARiaOLO, 

8TDNET  PADMOEE.                                      ^^^M 

^■bXDWARD  MANSELL^ 

H.  MASKANT  PAGE,  v.dl,  DFa.                  ^^^M 

^^■^ranelUor  MARSH. 

CBAa  A.  PALMER.                                      ^^^H 

^^TfraKK  MAESH^  F.B.eft. 

OSOBOB  A.  PANTON,  f.kal                     ^^^H 

f           W    BAYLEY  MARSHALL.  m.rst.C*. 

J.  J.  PABFITT.  BA.                                          ^^^H 

■             W.  P.  MARSHALL. 

HENRY  PARISH.                                            ^^^M 

■          a  F.  MAESTON,  AagoeKjxsr.c*. 

AldArraAn  LAWLEY  PARKER,  J  r.             ^^^H 

^^^b3L  B,  MARTEM«  H^ixiiLCt. 

JOHN  PAEEEB.                                               ^^^H 

^^■mrRfflrOPHER  MARTLS. 

J.  M.  PAEK£E.                                                  ^^^H 

^^WW.  W.  MARTIK. 

EfiGINALD  PAEEEE                                    ^^^M 

P           WILU*M  MARTIN. 

CouifiUlor  PAEKBS,  M.F.                               ^^^H 

1             CoancLHor  MABTINEAU. 

JOHN  L  PARSES,  j.p                                  ^^^H 

■           ERNEST  MARTINEAU. 

EDWIN  PAEET.                                            ^^^H 

^^LO.  F.  MATHEWS,  iLA^J.P. 

C.  T.  PAS90N8.  J.P.                                       ^^^H 

^^■0,  S.  MATHEWS,  M.A. 

THOMAS  PARSONS.                                     ^^^H 

^^Profe«»or  BENNETT  MAY,  M.I.,  r.i^a. 

C.  fi.  PASTEIDGEu                                        ^^^H 

i             WALTER  MAT. 

a  a  PAYTON                                                ^^^H 

1             BOBKRT  MAYO. 

HENEY  PAYTON,  1^.                                  ^^^H 

I            The  MAYOR  OF  COVENTRY. 

F.  EARRY  PEACOCK.                                    ^^^H 

1            Tbe  MAYOR  Or  DUDLEY. 

WILUAM  PEAECE.                                      ^^^H 

I            Th«  M.'^YOR  or  LEAMINOTOH. 

H.  A.  PEARSON.                                             ^^^^M 

■          The  MAYOR  OF  LEICESTER, 

HOWARD  S.  PEARSON                                ^^^H 

^^^Tb*  MAYOR  or  UCHTIELD, 

J.  H.  PEARSON.  J.F.                                     ^^^H 

^^■■riiA  MAYOR  or  WARWICK. 

0.  0.  PEMBEETON.                                        ^^^H 

^^■Aq  mayor  or  WEDNESBURT. 

X  EDGAR  PEMBEETON                             ^^^H 

^^■ihs  MAYOR  OF  WESr  BEOMWI^H 

J.  G.  PBNTLaND.                                          ^^^H 

^^■tli*  MAYOR  or  WOLVERHAMPTON. 

0.  W.  PERimiS.                                            ^^^H 

^^TTbe  MAYOR  OF  STRATFORD-ON^AVON- 

T.  W.   PETERSEN.                                       ^^^H 

P           Tlw  MAYOR  OF  SUTTON  OOLDFIELD. 

(  &  B.  PEYTON.                                              ^^^H 

1            O,  H.  UEUiOS,  M.th 

\  %XilitAK>YtXVr9i.                                  ^^^M 

i 
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^^R^                   Local  Geneiial  Comsottee— conimtieeJ.                           ^^^| 

P  ^mkED  B.  TAYLOR. 

A    L.  WELLS,  J.F.                                              ^^^H 

VmSlK  TAYLOR 

C.  K.  WE^T.                                                       ^^H 

FRANK  TARLETON, 

A.  WEST  WOOD.                                                 ^^^1 

JOSttPH  TADNTOX. 

HENRY  WESTWOOD.                                     ^^H 

RICHARD  H.  TAUNTON. 

Pror«8SOf  E.  B.  WHITCOIOE,  M^ILas.           ^^H 

J,  W,  TAYL*3a 

Aldaramn  WHITE,  J.r.                                   ^^^H 

Councillor  THOMAS, 

WOOD  WHITE,  v.i>.                                       ^^^H 

,        RICHARD  THOMAS. 

'        STEPHEN  H.  THOMPSON. 

BENJAMIN  WHITEHOUSE.                          ^^^M 

W.  M.  WHITEIX>CK.                                      ^^H 

WM.  THt>.\L\H. 

ALL.\N  WHITFIELD,                                       ^^^M 

T.  W.  TUUH.SFIELD,  M.d. 

JAUEH  \\rHlTFlELU                                      ^^H 

R  B,  TILLEV. 

S.  WHITFIELD.                                                  ^^^B 

SAMUEL  TIMinNS,  J.v. 

H,  J.  WHITLOCK.                                            ^^H 

Re*r-Admtral  TINKLAR. 

W.  J.  WH  ITT  ALL.                                            ^^^M 

QEOBQE  TITTEHTON. 

HIT  IJENRY  WIOOIN,  Bftrt.,  j,p.                  ^^^H 

Councillor  TOLLER. 

H.  A.  WIG  GIN,  J.P.                                           ^^^H 

1        MICHAEL  TOMKINSON.  J.P 

W.  W.  WieOIN,j.p.                                         ^^^H 

C<mncmor  TONRS. 

J.  St.  S.  WiLDERS,  J.P.                                    ^^^H 

1       A.  EL  TUCKER. 

J.  E.  WILLCOX.  AHDOC.V.INST.C.I.                  ^^^M 

J.  W.  TURNRR, 

Ooundllnr  J.  WILKINSON.                               ^^^H 

N.  H.  TURNER,  ild. 

Cuundllot  WILLIAM  WH.KISSON.              ^^H 

O    H.  TWIHO. 

HOWARD  WILEilNSON,  j.p.                            ^^^M 

CHARLES  TWIST. 

WALTER  WILKINSON.                                  ^^^M 

K.  L.^^T  TVXDALI* 

0.  J,  WILLLVMS,  J, P.                                        ^^^H 

A.  H.  UNDEHHILL.  «!.»..  0,p«. 

FRANCIS  WILLIAMS.                                     ^^^M 

r  W.  UNDERHILL.  r  H.e.fi. 

J.  POWELL  WILLIAMS.  ILK                         ^^^M 

OHAELES  F^  VAC  HELL. 

WLLFHED  WILLIAMS,  J.P.                             ^^^M 

1      HuoH  valjUnce. 

JOHN  WILLMOTT.                                             ^^^H 

The  Ear.  A.  H,  VAHDY,  V.A. 

PHILIP  H.  WILLMOTT.                                 ^^^H 

JOHN  a  VAUDREY,  iLlstfT.c.K, 

A.  W,  WILLS,  J.P.                                              ^^^H 

a  A.  VINCE. 

Lonnr- Llli i r  W I LSON.                                           ^^^H 

FELIX  YINRAOE,  UA\ 

GEOROE  WILSON,  u^.  K.D^  LI.I».              ^^H 

Sir  WILLOUOHBY  WADE,  J.P. 

JOHN  EDWARD  WILSON,  J.r.                     ^^^| 

JOSEPH  WAlNWBlaHT.  J.P. 

J.  W.  WILSON,  M.p.                                         ^^^M 

H.  L.  W.IDE. 

H.  LLOYD  WILSON.                                        ^^^M 

CHARLES  WALLIS  J.R 

T.  STACEY  WILSON,  It.D.                              ^^^M 

WUITWOBTH  WALLIS,  P.S.A. 

1    THOMAS  WILSON.  HD.,  ¥AQS.                    ^^^M 

JOHN  a  WALFOKD. 

WRlOliT  WILSON.  FHC.8.                              ^^^H 

J.  R  WALKEB. 

P  rof .  B.  C.  A.  W  IN  DLE,  if. A-,  M.D.  flLBC,,  >.0H.          ^H 

SYDNEY  WALKER 

The  Rt,  Hon,  LORD  WINDSOR.                     __^M 

T.  P.  WALKER 

J.  WINGFIELD,  u.a                                       ,^^H 

T.  J.  WALi^IJ. 

ROWLAND  W^NN.  HU&  Hoc.                        ^^^| 

J.  W.  WARD. 

Coancillor  WINKLES.                                       ^^^H 

W.  11.  WARD, 

The  R«T.  F  LPKE  WISEMAN,  8.4.             ^^^| 

i        ARTHUR  WARDEN. 

1    FRED.  S.  WOOD.                                              ^^H 

CHARLES  WARDEN,  ICD.,  J.P, 

The  RflT.  JOSEPH  WOOD,  M.A.                       ^^H 

W.  E.  WARDEN.  J. P. 

Th<>    Rt.    Her.   THE    LORD    BISHOP    Of  ^^M 

J.  LOXaVLE  WARREN. 

WORCESTER,                                                        ^M 

ComiciHor  WATERS. 

FRANK  WRIGHT,  J.p.                                               ^M 

The  111.  Hon.  The  Ei\RL  OF  W.VRWICK. 

WILLIAM  WYTHES.                                       ^^^M 

THOM.\.^  WATERUOU8E,  J.P. 

E.  P.  YATES,  .T.P.                                              ^^^H 

JOHN  WEBR 

The  Rfv.  Dr.  R.  N.  YOUKO.                        ^^^M 

Thff  R«T.  F  8.  WEBSTER,  ILA. 

GEO  ROE  ZAIR.                                               ^^^M 

JOHN  WEISS,  j,p. 

JOHN  ZAIE.                                                     ^^^H 
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County  Councils,  Corporations,  and  Local  Authorities, 
who  have  up  to  the  present  appointed  Delegates  to 
the  Congress. 


Aberdeen. 

Anglesey. 

Bedfordshire. 

Cheshire. 

Cornwall. 

Cumberland. 

Derbyshire. 

DeTon. 

Durham. 

Elgin. 

East  Riding,  Torks. 


County  Councils  (33). 

East  Sussex. 

Flintshire. 

Forfar. 

Gloucestershire. 

Haddington. 

Huntingdonshire. 

Lancashire. 

Leicestershire. 

Lindsey,  Lincolnshire. 

Merioneth. 

Middlesex. 


Northumberland. 

Nottingham. 

North  Riding,  Torks. 

Shropshire. 

Somerset. 

Southampton. 

Staffordshire. 

Warwickshire. 

West  Riding,  Yorks. 

West  Suffolk. 

Worcestershire. 


Barrow-in-Furness. 

Birkenhead. 

Birmingham. 

Bootle. 

Bradford. 

Brighton. 

Bristol. 

Burnley. 

Bury. 

Cardiff. 

Coventry. 

Croydon. 

Derby. 

Dublin. 

Dudley. 


County  Boboughs  (45). 

Edinburgh. 

Glasgow. 

Gloucester. 

Great  Yarmouth. 

Halifax. 

Hanley. 

Huddersfield. 

Kingston-on-Hull. 

i^eecxo. 

Lincoln. 

Liverpool. 

Manchester. 

Newcastle-upon-T^-ne. 

Newport 

Northampton. 


Norwich. 

Nottingham. 

Oldham. 

Portsmouth. 

Preston. 

Rochdale. 

Sheffield. 

Southampton. 

South  Shields. 

Stockport. 

Sunderland. 

West  Bromwich. 

West  Ham. 

Wolverhampton. 

Worcester. 


Urban  Distbict  Councils  ob  Sanitaby  Authobitibs  (128). 


Abram. 

Accrington. 

Alfreton. 

Audley. 

Bacup. 

Bamsley. 

Bath. 

Batley. 

Bedford. 

Bermondsey  Vestry. 

Berwick-upon-Tweed. 

Biddulph. 

Blackpool. 

Blackrock. 

BolUngton. 

Bournemouth. 

Bridgend. 

Bromsgrove. 


'  Burslem. 

I  Camberwell  Vestrj'. 

Cambridge. 

Chelmsford. 

Cheltenham. 

Cleethorpes-with- 

Thrunscoe. 

Coatbridge. 

Colne. 

Connahfl  Quay. 

Cowbridge. 

Crewe. 

Darlaston. 

Drogheda. 

Dumbarton. 

Eastbourne. 

Ecdes. 

Erdington. 


Exmouth. 

Faversham. 

Festiniog. 

Flint 

Forres. 

Handsworth. 

Haworth. 

Hindley. 

Horbury. 

Innerleithen. 

Irvine. 

Jarrow. 

Kinghom. 

Kingswinsford. 

Kirkcaldy. 

Kirkintilloch. 

Knutsford. 

Lanark. 


[U] 


EmBAS  DiaqucT  Cot?3fCiL8  jut©  Sahitabt  ArrHOBrriB*— f  CbntJ 


UUii^Qw. 


Uoitfiiatn  A^ 
HunMtoa  and  CbUTerm 


PflCTy  Biir. 

QnRjBftok 

BftWteiUFtillp 

BotJl«riiaiiL 

SL  Cii!org^tl30-ManyT, 

South  wi&rk. 
St.  John,   llAmpeteMl 

VeBtry, 
St  LMWutd^Bhoreditcb. 
BL  Hsrlitt  id  ihe  Fteldt. 
St.TfioiiM. 

Smethwick. 


Sgaihall,  Xorw^od, 
SoutlijiorL 

Btoke-upon  -Tpeti  t. 
St»M  Board  of  HoHci. 
ScmfiQi^-tipoz^AnQ^. 
SnlftgtiiColde&M, 
Bwindoa  5eir  Town. 

Taabtidge, 

Tfnemonith, 

W&keaeJd, 

Warwick. 

Wftterloo  with  S€af ortli. 

Weymouth. 

Whitatftbte, 

Wick, 

Windsor. 

Wjjuford. 

Wood  Ofeen. 

Wrei^ham. 


Ru&jLL  District  CoincciiJi  06i 


Almlet:; 

Bisfotd. 

fis^Eoid. 

Bolton. 

Boolle, 

fir^klciy. 

Br&jotree. 

BfomagroTe. 

Bticklow, 

Cattle  Bramwich* 

ClAJpolo. 


Ctogher  Cnioii. 

BalifKX. 

Hems  worthy 

IJaJywdL 

Kiddermiuater. 

Lichtield. 

Lutterwortb. 

Miiidatooe. 


;^Ialdoti, 
MiddlatOQ  Cheney. 
Hutford^  Laibiiigtiiid. 
f^ewaric, 

Newport  Faisal!. 

Xew  Ross  Uniau, 

Dvertoo. 

Euucora, 

Warwick, 

Wast  Lancashii^. 

Welwyo. 

Wolsl^atciD. 


Pom  Sanitaby  Authorities  akd  othebs  (U). 

Birmingham  Tame  aod  iCea  Dramaga  Board* 

Cheeter  Fort  Sanitary  Authtjrity, 

Glpacester  Port  SfiDitary  Aulbority. 

Haelinfjden,  iiuwtenstftll,  imd  Bacup  Outfall  Sewerage  Boajfd. 

Hull  and  Goole  Port  Sanitary  Authority. 

liiverpool  Port  Saoitary  and  Hoipitala'dsminittee. 

Metropoiitao  Asylums  Board. 

Port  of  LoodoD  Sanitarj'  Authority, 

Richmond  Main  Sawerage  Board. 

West  Riding  of  Yorkshire  RivetB  Board. 

Wan^4ck  Joint  Uosijital  Board. 


Birmingham, 

Bradford. 

BriatoL 


School  Bqaros  (B). 

Derby. 

Lotidon. 

Nottingham. 


Salford. 
Wigan. 
Worcester, 
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Societies  who  have  appointed  Delegates  to  the  Congress. 

Anderson's  Ck)llege  Medical  School.  (^^) 

Apothecaries'  Hail,  Ireland* 

Architectural  Association. 

Bedford  Gollese. 

Birmingham  Architectural  Association. 

Birmingham  Microscopical  and  Naturalists'  Union. 

Birmingham  and  Midland  Institute. 

British  Association  of  Waterworks  Engineers. 

British  Institute  of  Preventive  Medicine. 

British  Medical  Association. 

Catholic  University  of  Ireland  Medical  Faculty. 

Civil  and  Mechanical  Engineers'  Society. 

Chemical  Society. 

Federated  Institution  of  Mining  Engineers. 

(Geologists'  Association. 

Geological  Society. 

Institute  of  Chemistry  of  Great  Britain  and  Ireland. 

Institution  of  Civil  Engineers  of  Ireland. 

Institution  of  Electricsd  Engineers. 

Institution  of  £ng[ineers  and  Shipbuilders  in  Scotland. 

Institution  of  Junior  Engineers. 

Institution  of  Mechanics  Engineers. 

Irish  Medical  Association. 

Jenner  Society. 

Kin^s  College,  London. 

Ladies'  Sanitary  Association. 

Liverpool  Engineering  Society. 

Medico-Chirurgical  Society,  Glasgow. 

Midland  Branch  Society  of  Medical  Officer  of  Health. 

Metropolitan  Public  Gardens  Association. 

National  Health  Society. 

North  of  England  Institute  of  Mining  and  Mechanical  Engineers. 

Northern  Architectural  Association. 

North- Western  and  Midland  Sanitary  Inspectors'  Association. 

Owen's  College. 

Queen's  College  (Cork). 

Royal  College  of  Physicians  of  London. 

Royal  College  of  Surgeons,  Ireland. 

Royal  Academy  of  Medicine  in  Ireland. 

Royal  Institute  of  Architects  of  Ireland. 

Royal  Institute  of  British  Architects. 

Royal  Medical  and  Chirurgical  Society. 

Royal  Meteorological  Society. 

Sanitary  Inspectors  Association. 

St.  John  Ambulance  Association. 

School  of  Medicine  of  the  Royal  Colleges,  Edinburgh. 

Society  of  Arts. 

Society  of  Chemical  Industry. 

Society  of  Engineers. 

South  Staffordshire  and  East  Worcestershire  Institute  of  Mining 

Ulster  Medical  Society.  [Engineers. 

Ulster  Sanitary  Association. 

University  of  Aberdeen. 

University  of  Cambridge. 

University  of  Durham. 

University  of  Edinburgh. 

University  of  London. 

University  College,  Bristol. 

University  College,  Dundee. 

University  College  of  Wales. 

Vegeterian  Federal  Union. 

Yorkshire  College. 
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procecDinos  of  tbc  Congress  an&  ©fficers 
Sections  anb  Conferences. 

Inaugural  Address  to  tlie  Congress 

8m  JOSEPH  rAYBEl£,  Bab^t.,  E.C.6wl^  M.D.Edix^  F.R.aP-Low^ 

Conversazione  and  Reception 
TOE  BT.  HO>\  THE  LORD  MAYOR  (OorjscnxoK  Crawlxb  G,  BBai«> 

Garden  Party 
io  ht  pipm  HI  Thu  Botanical  Oardb!«i@,  Edobastdn,  %  MEMBERS 
OP  fUE  HEALTH  COMMITTEE  OF  THE  CORPORATION 
OF  BEELMINGUAM. 

Lecture  to  tlie  Congress 

By  CHRISTOPHER  CHILD8,  M*A.,  MDOxok^  I>.KU^  F.C.8., 

Popular  Lecture 

Bt  ALEX  HFLU  M^A^Camb^  M.0,,  M.R.CS^  J,  P.,  Mmater  of  DowaJug 
€ckU«g«v  mid  Vi^e-CbaueeUof  of  CAml>rii]g«  CoirerBity. 

#ftr  fimf  amd  pinr^  of  M^iHg*  i^  P^^  ^^^ 
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Sect 


SECTIONAL     MEETINGS* 
L — "Sanitary  Science  &  Preventive  Medicine,'* 


Sefdrmber  '22th  mid  30f^  1^^  £«  AM  m  Masok  UxxTBasiTY  Colleob^ 

President, 

Alfred  Hill*  st.D.  F.R.3s.t:Dix.,  rxc, 

Vtes^Presidents. 


M.A^    M.U. 


Alfsep  H.  Carter,  m.d. 
Thomas  F*  Chavassk^  k 

Al*I>.   W.  CCMDK,  J.P* 

Prof.  W,  H,  Cohfielii, 

g.h.  fi^sbrokb,  m.r.cs..  ilp^h  i'amb, 
T,  TlNCEJlT  JACKSO?r,   f.r.c^.bdin., 

Prof.  J.  Laxb  \0TrEJt,  m,a.*  m.p., 

Secretaries, 

Hebrrrt  Maxlkv.  iJ,  a.camb.,  m,b.,  B-P.h,,  Wb^t  BROiCincH 
T.  Sydnisv  Short*  m.d.loxd,,  du^ji.ca3ib.,  Biamikoham. 

HecordlR^  Secretary. 
J.  K  J*  i^viLfsa,  p,sc.,  M.D*,  LoNl>ox. 


G,  ViviAx  Poouk,  mjj^  f.b,cj. 
Orobqe  Reid»m,d.,  DJ'.H. 
Robert  SArN  ddy,  m.d..  ll.d*i  f.b*c  j, 
Corxc.  Sir  Jjimf,8  8mitm,  j^, 

T.  W.  THrK.^FIKLD.  M.D.,  J-.B-CP-^JJ, 
GbOROE    WiLSOX,   MJl.^    M.D.^   LL*D., 

D.PJH.CAJia 
B,  Arthitii  WlOTBLKGGK,  B^C,  M.0^ 

P.P.1L,  F.B,€  J, 
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Section  II.—"  Engineering  and  Architecture." 

September  29M  and  SO^*,  to  be  held  in  Mason  Univbrsity  Collbge. 

Ppesident. 

W.  HeNMAN,  PJt.I.B.A. 


Viea-Presidents. 


Lewis  Angell,  m.inst.cjb.,  f.b.lb.a. 

W.  G.  fiAONALL. 

Chablbs  E.  Batbman.  f.b.i.b.a. 
Sib  Alexandeb  B.Binnie,  M.iys.c.E. 
H.  H.  Collins,  f.b.lb.a. 
Jbthro  a.  Cossins. 
Srnest  Day,  F3.i.b.a. 
William  Hale,  f.b.lb.a. 


Charles  Hunt,  m.inst.c.e. 

Henry  Lba,  m.inst.c.e. 

James  Lemon,  m.inst.cb.,  f.b.lb.a. 

William  Martin. 

Edward  Prttchard,   m.inst.cb., 

F.O.S.,  F.R.M.S. 

H.  Alfred  Roechling,   assoc.m 
inst.c.e. 


Secretaries. 
H.  T.  BucKLAND,  Birmingham. 

S.  B.  LOWCOCK,  A880C.M.INST.G.E.,  BIRMINGHAM. 


RecoxHilnff  Secretapy- 
Major  Lamorock  Flower,  f.r.met.soc.,  London. 


Section  III. — "Physics,  Chemistry,  and  Biology." 
September  29th  and  20th,  to  be  held  in  Mason  University  College. 

Ppesident. 

G.  Sims  Woodhbad,  m.d.,  f.r.c.p.,  f.r.s.edin.. 

Director  Baseftrch  LaboratorieH,  Conjoint  Board  of  Boyal  College  of  Physloians,  London, 

and  Boyal  College  of  Sorgeona,  England. 


VIce-Ppesideiits. 


Prof.  F.  J.  Allen,  m.d. 

F.  CA&fFBELL  Bayard,  l.l.m.,  f.r. 

MBT.SOC. 

Pbof.  Robert  Boyce,  m.b. 
Pbof.  Frank  Clowks,  d.sc.,  f.i.c. 
W.  J.  Dibdin,  f.lc,  f.c.s. 
W.  H.  Dines,  b.a.,  f.r.met.soc. 
E.  W.  T.  Jones,  f.i.c. 


Pbof.  Charles  Lapworth,  ll.d., 

F.R.S.,  F.G.S. 

C.  A.  Lebdham-Qbebn,  f.r.c.s. 
Prof.  J.  XL  Poynting,  d.sc,  f.h.s. 
Thomas  Stevenson,  m.d.,  f.r.c.p. 

W.  WhITAKEB,  B.A.,  F.G.S.,  F.R.8. 

John  White,  f.lc. 


Secretaries. 

Prof.  Percy  F.  Frankland,  ph.d.,  b.sc.,  f.b.s.,  Birmingham. 
Prof.  O.  J.  Kauffman,  m.d.,  m.r.c.p.,  Birmingham. 


Reoopdinff  Secpetapy, 

BUSHBLL  ANNINGSON,  M.A.,  M.D.,  CAMBRIDGE. 
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CONFERENCES, 


Of  Municipal  Representatives. 

WtdnmUty,  Septemlfer  28£A,  to  be  hdd  in  Masox  Ukivkksity  Coi*l 

President, 
Ald.  W.  Cooic»  j,p. 

CluklniiAi]  of  H^Jtb  Oommtttee  of  the  Birmingham  Gitj  CounelL 

Vlce-Presl4eiits. 

Rt.   Hon.   Earl  BeAUCUAMP  (Gh«irmanof  HetLkhComtaittee^WaKeitar). 

Rt.   liON.  Alp.  Jko.   HoULDINO  (Lord  IkUjor  of  Urerpool). 

Rt,  Uon.  Ald.  C.  F.  TeTLBY  (Lord  Mayor  of  Lead* ). 

Ald.   Sill  John  BlAXKB  (Th©  WomUlpfaJ  th«  Mftjor  of  Bri|rl»lOo). 

Sm  WiLLIAit  Pink  tCliAlnaftn  of  Sanltm-y  Co«imlt!<w,  Porunjoutli). 

Sib  Samtel  G.  Johnson  (TownCkrk.  Nviiinghitn). 

Ald.  E*  1L  CooKSON   (ChftlmuLa  of  H<si*Ub  Cupiraltioe.  IjTorpoot), 

Ald.  T.  B.  SaNPEHSON  (Tbe  at.  Wor»hiptul  the  Mayur  of  NuwcMtle-upon-Tyne). 

Ald.    H.   Newton,  JJ».  (ChAirmAOof  SunltiifyCoaimitlije,  Xevrciistle-Hpoa-Tjnc). 

COt^NC.  CoCTSINHt  J.P.  (Cbmirmwi  of  Health  Committee,  Wolverhampton). 

COUNC.  N.  T.   DEWfi  (Chairman  of  Sonlury  CommJtteo,  Brighton). 

COUNC.  AltTHTB  Leslie  CAOCKFOBD  (The  Worshipful  the  Mayor  of  SaUoa  Coldft 

CoUNC.   H*   KlMBEE  (The  WonblpfQl  The  Mayor  of  Poriamouth). 

CouNC\  J.  MOUTON   ( Chairman  of  Sanitary  Commliieo,  C<>ve«lry ). 

CoUNC.  Saj^TEU  (Obalrman  of  SaaJtary  Commlttea,  West  Dromwieb). 

COINC.   B«   WOMEESLEY   (Chairman  of  SaniUry  CommUlee,  Leoda;, 

Secretaries. 
Coiwc,  J.  HL  Lloyd,  m.a.,  j.p.,  Bihhikobam. 
E.  V,  Hlley,  Birmingham, 

Recording  Secretary. 

W.  CoLLtNQEIDOB»  M.A..  M.In»  L.L,M.,  D,P.M.,  LoNPON. 

This  Confereace  is  open  to  all  Members  and  OfficiaU  uf  Municipal  J 


Of  Medical  OHlcers  of  Health. 

W^neiday,  September  28/A,  H  he  hM  in  Mason  Umvbbsity  Coixsas. 

President. 
John  C.  McVail,  m.d*st.and.,  d.rh.camb.,  F,R.a.Ei>iN*,  vma. 

Medical  OlBeer  of  Health,  StirUng  and  Durulmrtou  Omsniy  ConiicfU. 
Vice-Presidents, 

H.   E,   AaMSTRONO,   D.HY.,  M.H,C.8.  (Medical  Oflic^T  of  HoftJth,  NewcMOe-opon-TyB*' 
T,  RiI»LF:y  Bailey,  M.P.KDIX,  (rre«identof  the  Birmingham  and  Midland  Braodi  of 

tbe  Society  of  Medical  om(>er9  of  Health,  Modl{?al  Officer  of  Hoalih,  BilBtoo), 
Philip  BoobUYEB,  M.B.,  M.K.C.S.  (Medic&l  officer  or  Health,  NoLtlo^bam). 
SAMT7BL  Bhowxh,  M.li.,  D.P.H.   (MedfoaJ  Officer  of  Health,  Leamiiigton). 

D.  S.   DATIKSp  M.D,,   K.P.H.CAMB.  (Medical  Omoer  of  Health,  BrifttolK 
A.   WeIXK.HLEY  HaRBIB.  M.R.C.8.»  D.P.H.  <Meii[cal  OMwr  of  HealOi,  Soothompli 
K.   W.  1I«JPB,   Ii.sa,  2iLD»  (Medical  OJBwr  of  Health,  Liverpool). 

Henry   Ma  let,  B.A.,   M.D.  (Medleal  Officer  of  Henlih.  Wolverhampton), 
Charles   E.  Paget,  M.R^C.S,,  I)J»,H.  (Medical  Officer  of  Htsalth,  Northampton 

Council)- 
Mabyn  Read,  M.B.,  d.P.H.  (Medical  Offioer  of  Bealth,  Worceder). 

E,  C,  SkatON,  M.».,   F.RX.P.  (Modk-al  OfHoer  of  Health,  Biirrey  County  Conndl), 
E,  Hugh  SNELL,  B.SC,  M.a,   D.P.H,  ^Medical  Officer  of  Health,  Coventry). 

Secretaries, 

Sidney  Baewise,  m.ik,  p.p.h.,  Debby. 

A.  S.  Uniierhill.  m.d.»  b.p.h.,  West  Bbomwich. 

Recording  Secretary. 

Henby  Kenwood,  m.b„  d.p.h..  London. 

ITttU  Coti\ftt«>\i^»  \a  Q^n  \ft  ^"^^iAi^awV  ^^<sfct%  at  Health, 


I 
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Of  Municipal  and  County  Engineers. 

Wednesday^  September  28ch,  to  be  held  in  Mason  Uniybbsity  College. 

President. 

T.  DB  CouBCY  Meade,  m.inst.cb. 

City  Sanreyor,  Manchester. 

Viee-Presidents. 
W.  B.  G.  BbNNBTT.  A880C.H.INST.C.B.  (Borough  Engineer,  Southampton). 

B.  £.  W.  Bbbbington,  assoc.m.inst.c.b. 

W.  BlACKSHAW,  A8SOC.M.IN8T.C.B.   (Borough  Engineer,  Stafford). 
A.  T.  Davis,  ASS0C.M.INST.C.B.  (County  Surveyor,  Salop). 

John  T.  Eayrs,  m.inst.c.b.,  f.o.s. 

£.  PURNBLL  HOOLSY,  A880C.M.IN8T.C.B.  (County  Surveyor,  Nottingham). 

FbAJYCIS  J.  C.  May,  M.INST.C.S.,  F.S.L  (Borough  Engineer,  Brighton). 

John  PbICB,  H.INST.C.B.  (City  Surveyor,  Birmingham). 

John  WilLMOT  (County  Surveyor,  Warwick). 

JnO.  Ed.  WoBTH,  M.INST.C.E.  (Oiatrict  Engineer,  L.C.C.). 

T.  H.  YabBICOM,  A880C.11.IN8T.C.E.  (City  Engineer,  Bristol). 

Secretaries. 
H.  AsHTON  Hill,  m.inst.cb.,  Bibminqham. 

A.  D.  GBEATORBX,  AS800.M.INST.C.E.,  Wbst  Bbomwich. 

Recording  Secretary. 

£.  O.  Mawbey,  m.inst.cb.,  Leicesteb. 

This  Conference  is  open  to  all  Municipal  and  County  Engineers: 


Of  Sanitary  Inspectors. 

Wednesday,  September  28th,  to  be  held  in  Mason  Univebsity  College. 

President. 
W.  W.  West. 

Chief  Sanitary  Inspector,  Walthamstow ;  Past  Chairman,  Sanitary  Inspectors*  Association. 

Vice-Presidents. 
William  Bland  (Chairman  North- western  A  Midland  Sanitary  Inspectors*  Association.) 
Benjamin  Bolt  (Sanitary  inspector,  Aston  Manor). 

O.  W.  Bb ANSON  (Chairman  Northampton  and  adjoining  Counties  Branch  Sanitary  Inspec- 
tors* Association). 
John  BboOK  (sanitary  Inspector,  Stratford-on-Avon). 

Kenneth  CaMBBON  (President  of  the  Sanitary  Inspectors'  Association  of  ScoUand). 
William  H.  ClabEB  (sanitary  inspector,  Coventry). 

John  T.  CowDEBOY  (chairman  Worcestershire  Branch  Sanitary  Insi)ectors*  Association). 
ThOS.  G.  Dee  (Chairman  of  Council,  Sanitary  Inspectors*  Association). 
W.  f^ASBB,  ASSOC  M.INST.CB.  (Chairman  South  Wales  and  Monmouthshire  Sanitary 

Inspectors*  Association). 
ChABLES  GaNDEB  (SaniUry  Inspector,  Alccster  B.D.C.). 
H.  S.  HaBVRY  (Sanitary  Inspector,  Evesham). 

FbEDK.  T.  PoULSON  (Rivers  Pollution  and  Sanitary  Inspector  Staffordshire  C.  C). 
ChABLBS  MacMaHON  ((nialrman  Western  Branch  Sanitary  Inspectors'  Association). 
J.    T.   ShaWCBOSS    (Chairman  Lancashire  and  Cheshire  Branch  Sanitary  Inspectors* 

Association). 
David  TbavIS  (chairman  Yorkshire  Branch  Sanitary  Inspectors*  Association). 
W.   H.  Wells    (Chairman  Northumberland  and  Durham  Branch  Sanitary  Inspectors* 
Association). 

Secretaries. 

Noah  Deeks,  Ebdington.         |      John  Pabkeb,  Bibmingham. 

Recording  Secretary. 

Aldebt  Taylor,  London. 

This  Conference  is  open  to  all  Sanitary  Inspectors  and  Inspectors  of  Nuisances. 
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On  Domestic  Hygiene. 

W§dne9di^,  September  2QtA,  to  be  held  in  Mason  UNiVEBSiTY^CoLLEaE. 

PpesidenL 
This  Lady  Matobbss  (Mrs.  C.  G.  Bbalb). 


Thb  Countess  of  War- 
wick. 
Lady  Holder. 
Lady  Mabtineaf. 
Mn.  Ashford. 
Mrs.  W.  G.  Baonall. 
Mn.  Barnard. 
Mn.  Bassett. 
Mn.  George  Cadburt. 


yioe-Ppesidents. 

Mn.  A.  H.  Carter. 

Mn.  A.  M.  Chance. 

Dr.  Annie  Clark. 

Miss  Dale. 

Mn.  C.  A.  Harrison. 

Miss  Joyce. 

Mn.  William  Kenrick. 
I  Mrs.  Jordan  Lloyd. 
iMn.  Frank  Lowe. 
Mn.  Marshall. 
Seeretaries. 


;  Miss  Martineau. 
I  Miss  Mathews. 

Mn.  Alfred  C.  Oslbb. 
I  Mrs.  K  Parkbs. 
'  Mrs.  John  Phillipb. 

Miss  Stacby. 

Dr.  Mary  Sturqe. 
<  Mn.  Vardy. 

Mrs.  Windlb. 


Mn.  Bassett,  Birmingham. 
Mn.  Kric  Carter,  Birmingham. 
Mn.  Sargant,  Birmingham. 

This  Conference  is  open  to  all  Ladies  interested  in  Domestic  Hygiene. 
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©rber  of  proceebinGS* 


TUESDAY,  SEPTEMBER  27th. 

12.30  p.m.— Reception  of  the  Members  of  the  Congress  in  the 

Council  Chamber,  Council  House. 

1.30  p.m.— Public  Luncheon  in  the  Grand  Hotel. 

3  p.in.— Inaugural  Address  to  the  Congress  in  The  Birmingham 

and  Midland   Institute. 

8.30  p.m.— Opening  of  the  Health  Exhibition  in  Bingley  Hall. 


WEDNESDAY,  SEPTEMBER  28th. 
10  a.m.  to  1  p.m.,  and  2  to  5  p.m. — Conferences  in  Mason  University 

College. 
(See  pages  18—20). 
8.30  p.m. — Conversazione  and  Reception  in  the  Council  House  by 
The  Rt.  Hon.  The  Lord  Mayor  of  Birmingham. 


THURSDAY,   SEPTEMBER  29Tn. 
10  a.m.  to  2  p.m. — Meetings  of  Section  I.    (See  pages  16,  17.) — Sanitary 
Science  and   Preventive  Medicine.      Section    II.— Engineering 
and  Architecture.    Section  III. — Physics,  Chemistry,  and  Biology 
in  Mason  University  College. 

Presidents'  Addresses,  Papers  and  Discussions. 
Garden  Party  at  Botanical  Gardens,  Edgbaston,  by  The  Health 

Committee  of  the  Corporation  of  Birmingham. 
8.30  p.m.— Lecture  to  the  Congress  in  Mason  University  College. 


FRIDAY,   SEPTEMBER  30th. 
10  a.m.  to  2  p.m. — Meetings  of  Section  I. — Sanitary  Science  and  Pre- 
ventive Medicine.    Section  II.— Engineering  and  Architecture. 
Section  III.— Physics,   Chemistry,   and   Biology  in  Mason  Uni- 
versity College. 
b  p.m.— Closing  General  Meeting  of  the  Congress  in  Mason  University 

College. 
8.30  p.m. — Popular  Lecture  in  The  Birmingham  and  Midland  Institute. 


SATURDAY,  OCTOBER   1st. 
Excursions. 

Excursions  and  Visits  to  places  of  interest  will  be  made  during 
the  Congress. 

[^Particulars  tciil  be  given  in  ftUurs  Programmss.] 


The  Dnuna^ 'if  Boilitiiij^  pu0««««ip  ^  ^p^c^ 

Tile  G«3*jf<igy  of  tlie  Midlnctl^  m  r^iALi    i    j   '-  Aier  Supplj* 

The  Hygiene  af  infaney, 
Tfi«  Wotfte  uf  Inlrint  Life. 

f  nil  Hence  at  Women  In  r^^^iirri  ro  Hoa^H^hoIil  SuiltttioiL 
IpT  *EjjAii9  Sharw  m  Sauitarj  Adininiati^lisio, 


THE   HEALTH  EXHIBITION 


WILL  BE   HELD  IN 


BIRMINGHAM, 

On  TUESDAY,  SEPTEMBER  27ih,  and  wiU  remain 
open  till  OCTOBER  22nd,  1898. 


The  Exhibition  is  held  in  connection  with  the  {Seventeenth 
Autumn  Congress  of  The  Sanitary  Institute,  and  includes  Sanitary 
Apparatus  and  Appliances,  and  Articles  of  Domestic  Use  and 
Economy. 

The  Principal  Boroughs  throughout  the  Kingdom  liave 
appointed  Delegates  to  the  Meeting,  in  addition  to  the  Members 
and  ordinary  visitors,  so  that  the  Exhibits  will  be  brought  under 
the  notice  of  Members  of  Corporations  and  Officials  from  all  parts 
of  the  country. 

The  Building  is  a  permanent  Exhibition  Building,  and  is  well 
adapted  for  an  attractive  Exhibition. 

Applications  for  Space  must  be  made  on  the  Official  Form 
and  under  the  proper  Class.  They  must  be  sent  to  Mr.  W.  H. 
Ki?iauT,  the  Curator  of  the  Exhibition,  ^  at  the  Offices  of  the 
Institute,  Margaret  Street,  London,  W.,  not  later  than  Saturday, 
September  3rd,  1898. 

The  Scale  of  Charge  for  Floor  Space  is  los.  per  Foot 
frontage,  with  a  depth  of  six  feet.  Comers  and  Special  Places 
are  charged  at  higher  rates.  Wall  space.  Is.  per  square  foot.  No 
Floor  Space  will  be  allotted  for  less  thati  three  feet  frontage,  or 
Wall  Space  for  less  than  five  square  feet.  AU  cluirges  must  he  paid 
at  the  tiine  of  allotment. 

Silver  and  Bronze  Medals  will  be  awarded  at  the  dis- 
cretion of  the  Judges,  and  their  decisions  will  in  all  cases  be  final. 
A  complete  classified  List  of  all  Awards  from  the  commencement  of 
the  series  of  Exhibitions  is  published  by  the  Institute. 

Protection  in  accordance  with  the  Patents,  Designs,  and 
Trade  Marks  Act,  1883,  will  be  obtained  from  the  Board  of  Trade 
for  persons  desirous  of  exhibiting  New  Inventions. 

Forms  of  Application  for  Space  and  other  particulars  can  be 
obtained  of  the  Curator  at  the  OfBces  of  the  Institute,  72,  Margaret 
Street,  W. 


OBJECTS  OF  THE  mSTITUTE,   BULES  FOR  THE 
ABMISSION  OF  ilEMBEES,  &c. 

The  Objects  of  the  Institute  are  :  To  promote  the  advand 

iiieut  of    Sanitary    Science  in  ail   or  any  o£  its  branches,   and 
diffuse  knowledge  relating  thereto. 

Sessional  Meetings  of  the  Institute  are  held  in  London  fnti 
time  to  tinie^  for  the  reading  of  papers  and  for  discussions  upon 
subjects  connected  with  Sanitary  Science. 

Journal.  —  At  the  Congress  and  Sessional  Meetings  mi 
valuttble  pa^jers  and  Lectures  in  connection  with  Sanitary  ScieJ 
are  read  and  discussed,  and  are  printed  in  the  Journal  of  Tl 
Sanitary  Institute  supphed  gratuitously  to  the  Fellows,  Membei 
and  Associates,  Tlie  Journal  also  containj*  a  Eeport  upon  the  Ei- 
hibition  of  Sanitary  Apparatus  and  Appliances  held  in  connecticm 
with  the  Congress ;  notes  of  Parliameutaiy  Blue  Books  and  R^ 
ports  ;  notes  on  various  bookn  published,  not  merely  in  England,  but 
throughout  the  world,  and  it  fomn  a  record  of  the  most  recent 
progress  in  Sanitary  Science  generally. 

Courses  of  Lectures  and  Demonstrations  for  Sanitary  Office 

specially  ackpted  for  Candidntes  preparing  for  the  Institute's  Exam 
nation  for  Inspectors  of  Nuisances,  are  held  twice  a  year  in  Londol 
and  at  infrervalB  in  the  Provinces,  preceding  these  Examinations: 
nominal  admission  fee  is  charged  for  each  course. 

Other  Lectures  oji  Sanitary  matters,  such  as  Sanitation  of  Indt 
tries,  Meteorology  in  relation  to  Hygiene,  are  arranged  from  tii 
to  time  by  the  Council. 

Exam  mat  ions   are   held,   and    Certificates   of    Competency 

Sanitary  knowledge  are  granted.      The  Examinations  for  Inspectc 
of  Nuisances   are  held   in   London  and  also  in  Provincial  centres, 
Examinations  are  also  held  in  London  in  Practical  Sanitary  Science. 

A  Congress  for  the  consideration  of  subjects  relating  to  Hygien 
and  an  Exhibition  of  Sanitary  Apparatus  and  Appliances,  are  he 
bj  the  lufititute. 

In  connection  with  the  Meetings  Conferences  are  held  for  Medio 
Officers  of  Health,  for  Borough  Sun^eyors,  for  Inspectors  of  Nuisano 
and  for  Ladies. 
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The  Parkes  Museum,  which  is  maintained  by  the  Institute, 
contains  a  great  variety  of  the  most  approved  forms  of  apparatus 
and  apphances  relating  to  health  and  domestic  comfort. 

Professors  and  Teachers  of  Hygiene  are  allowed  the  use  of  the 
Museum  for  Demonstrations  to  their  Students  on  application  to 
the  Committee. 

In  order  to  preserve  the  Educational  character  of  the  Museum,  it 
is  essential  that  the  Council  should  be  continually  adding  new  inven- 
tions to  the  collection,  and  as  the  space  is  limited,  it  is  necessary  for 
them  to  retain  the  power  of  changing  the  exhibits  from  time  to  time  ; 
this  precludes  any  charge  being  made  to  exhibitors  for  space  in  the 
Museum. 

The  Museum  is  open  daily  from  10  a.m.  to  6  p.m.,  and  on  Mondays 
to  8  p.m.,  and  is  free  to  the  public  except  when  Lectures  or  Meetings 
are  being  held. 

There  is  a  large  Library  of  Sanitary  Literature,  which  con- 
tains, in  addition  to  standard  works  on  Sanitary  Science,  a  collection 
of  Beports  of  Medical  Officers  of  Health  over  the  whole  country ; 
and  a  Beading  Eoom  supplied  with  the  principal  Sanitary  periodicals, 
both  home  and  foreign. 

The  Council  will  be  glad  to  receive  from  Authors  of  works  on 
Hygiene  and  the  allied  Sciences  copies  of  their  books  to  place  in  the 
Library. 

The  Library  and  Beading  Boom  are  open  daily,  from  10  a.m.  to 
6  p.m.,  for  the  use  of  Members,  Associates,  and  Students. 

Honorary  Fellows. — Foreigners  distinguished  in  connection 
with  sanitary  science  can  be  elected  by  the  Council.  Honorary 
Fellows  are  not  corporate  members  of  the  Institute. 

Fellows  are  elected  by  the  Council  from  the  members  of  at 
least  one  year's  standing,  on  one  or  other  of  the  following  grounds  :— 

1.  That  he  is  an  eminent  man  of  science.  2.  That  he  is  a  person 
of  distinction  as  a  legislator  or  an  administrator.  3.  That  he  is  a 
person  who  has  done  noteworthy  sanitary  work. 

Fellows  pay  on  Election  a  Fee  of  £5  5s. 

Members  are  elected  by  ballot  by  the  Council.  The  Admission 
Fee  payable  by  a  Member  is  £3  3s.,  and  the  Annual  Subscription 
£2  2s. 

Any  person  elected  a  Member  who  shall  either  be  a  Medical  Officer 
of  Health,  or  have  from  some  Examining  Body  a  Sanitary  Science 
Certificate  (the  sufficiency  of  which  Certificate  shall  be  recognised  by 
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the  Council),*  or  be  both  a  Surveyor  having  his  appointment  from 
Bome  Parliamentary  Sanitary  Authority  and  a  Member  or  Associate 
Member  of  the  Institution  of  Civil  Engineers,  or  hold  the  Certificate 
of  the  Sanitary  Institute  of  Great  Britain  or  of  this  Institute,  of 
competency  for  the  appointment  of  a  Local  Surveyor,  shall  pay  the 
smaUer  Annual  Subscription  of  £1  is.,  and  shall  be  exempt  from  the 
payment  of  any  Entrance  Fee. 

Members  desirous  of  becoming  Life  Members  may  do  so  on  payment 
of  £21 J  in  lieu  of  the  Annual  Subscription. 

Associates  are  elected  by  ballot  by  the  Council.  The  Admission 
Fee  payable  by  Associates  is  £2  2s.,  and  the  Annual  Subscription  £1  Is. 

Associates  who  at  the  time  of  their  election  shall  either  have 
received  the  Certificate  of  the  Sanitary  Institute  of  Great  Britain  or 
of  this  Institute,  of  competency  for  the  appointment  of  Inspector 
of  Nuisances,  or  who  have  held  the  appointment  of  Inspector  oi 
Nuisances  in  any  district  at  the  date  of  the  incorporation  of  the 
Institute,  shall  pay  the  smaller  Annual  Subscription  of  lOs.  6d.,  and 
shall  be  exempt  irom  the  payment  of  any  Entrance  Fee. 

Associates  are  not  Coirporate  Members  of  the  Institute. 

Associates  desirous  of  becoming  Life  Associates  may  do  so  on 
payment  of  £10  lOs.  in  lieu  of  the  Annual  Subscription. 

Forms  of  application  for  admission  to  the  Institute,  and  the 
Examinations ;  and  all  further  information,  can  be  obtained  from  the 
Secretary. 


*  The  Certiflcates  recognised  by  the  Council,  in  addition  to  the  Certificate 
for  Local  Surveyors  granted  by  the  Institution,  are :  Certificate  in  Practical 
Sanitary  Science  granted  by  the  Sanitary  Institute ;  Certificate  in  Sanitary 
Science  panted  by  the  Surveyors' Institution ;  Certificate  of  the  Incorporated 
Association  of  Mtmicipal  and  County  Engineers. 
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